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Abstract  
How to control the inflation rate to a target level is an important research topic in 
economics. Particularly, since July 21st 2005, Chinese exchange rate regime reform 
happened, which made (Renmibi) RMB value depreciated and caused inflation 
pressure. In addition interest rate is an important instrument for government to control 
inflation, it is very important to analyze the relationship between inflation rate and 
interest rate. 
 
The purpose of this paper is to estimate whether there is a significant relationship 
between inflation (or expected inflation) and interest rate. If the relationship exists, is it 
positive or negative? Simultaneously, this paper investigates whether the Fisher 
effect exists in China. 
 
Secondary research and quantitative measure are conducted to identify the 
relationship between inflation (or expected inflation) and interest. Autoregressive 
model, Augmented Dickey-Fuller test and Co-integration test will be applied.  
 
The findings of this paper indicate that official interest rate have significant positive 
relationship with inflation and expected inflation, while market interest rate have weak 
positive relationship with inflation and expected inflation. However the one-to-one 
Fisher coefficient dose not establish in China. 
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Chapter 1 Introduction 
1.1 Background  
On July 21st 2005, the peg to U.S dollar was replaced by a link to a basket of 
currencies, from then on Renmibi (RMB) appreciated much. During the period of 
2008, RMB had appreciated 12 percent against US dollar (http://www.cnstock.com), 
and nearly 50 percent against sterling (http://hi.baidu.com). The RMB appreciation 
has had many different impacts on different aspects of Chinese economy, and the 
higher inflation rate is the most obvious one because it is closely related with 
SHRSOH¶VHYHU\GD\OLIH. Higher inflation level can push the nominal economic growth 
higher while decrease the real growth of economy. 
 
However, from early 2009 deflation began to emerge in China. Deflation has inverse 
effects to economic growth compared with inflation, increasing the real growth of 
economy but decreasing the nominal growth rate of economy. Deflation is often 
related with recession or great depreciation, it has negative influence on economy. 
 
The inflation level is significantly correlated with economic growth. Yan HQ (2009) 
suggested that if inflation rate was lower than 3 percent, it would stimulate the growth 
of industries and maintain the economic growth steady. Therefore it is important to 
adopt appropriate policies or instruments to control inflation.  
 
Interest rate links present economy and future economy closely, because it directly 
affects savings and investments. Wicksell (1898) suggested that nominal interest rate 
has been generally used as the primary instrument by government to adjust inflation, 
so as to make appropriate monetary policies and promote economic growth.  
 
Is thH YDULDEOH ³iQWHUHVW UDWH´ FRUUHODWHG ZLWK YDULDEOHV ³LQIODWLRQ´ DQG ³expected 
inIODWLRQ´? How can we use interest rate to adjust inflation rate? That is the purpose of 
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this study. 
1.2 Key words and theory reviewing  
The most famous theory about the relationship between nominal interest and 
expected inflation is Fisher effect. Before discussing this theory, some key words will 
be defined first, including inflation rate, interest rate, nominal interest rate and real 
interest rate. 
1.2.1 Inflation rate 
Inflation refers to an increase in the price level of goods and services, the declined 
purchasing power made the same amount of currency can only buy fewer goods or 
services. Inflation rate is the average increase rate of a price index. Inflation rate is 
approximately equal to the decreased rate in purchasing power of money. At present, 
basically all countries use the consumer price index (CPI) which measures prices of a 
representative basket of goods and services to reflect the degree of inflation. The 
formula for calculating inflation rate is: (Pt ±Pt-1)/ Pt-1  
Pt : current index  
Pt-1 : ODVW\HDU¶VLQGH[ 
 
For example, the CPI was 100 in 2007 and was 102 in 2008, then the inflation rate in 
2008 is 2 percent (= (102-100)/100). 
 
With the economic development, inflation is inevitable, the degree of which varies. 
Inflation can be divided into three types: low or moderate inflation, serious inflation 
and vicious inflation. The rate of low or moderate inflation is lower than 10 percent, 
the rate of serious inflation is more than 10 percent, and the rate of hyperinflation is 
greater than 100 percent. 
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1.2.2 Interest rate 
Interest rate defines as the price of using VRPHRQHHOVH¶VPRQH\for a period of time, 
it is central to reflect the conditions of capital market. Nearly all the countries use 
interest rate as a tool to control money supply, so it plays an important role in the 
monetary policy for central bank. 
 
The annual interest rate is calculated as: 
Interest rate= amount of interest * 100% /(amount of principle* time)  
The time is measured in years, for example 3 months = 0.25 years. 
For example, saving $1000 in a bank, we can receive $50 interest two years later, 
then the annual interest rate is 2.5% (50/(1000*2)).  
1.2.3 Nominal interest rate versus real interest rate 
Nominal rate is referred as the rate of return that has not been adjusted for inflation 
rate; while real rate is equal to the rate of return minus the rate of inflation. The 
interest rate that we discussed in everyday life is nominal rate.  
 
From appendix 2 we can see that the inflation rate was 18 percent in 1989, which 
means the general price level rose 18 percent during that year. Moreover, in 1989, the 
1 - year deposit interest rate was 11.3 %, which means saving 100 yuan in January 
1989, one year later, 111.3 yuan would be received, the rate of return was 11.3 
percent, but this was nominal rate. 
 
Suppose a pen cost 3 yuan in early 1989, since the inflation rate was 18 percent, at 
the end of 1990, pen would cost 18 percent more, or 3.54 yuan. In early 1989, 60 
yuan could buy 60/3 = 20 pens, but at the end 1990, our 60 yuan could only buy 
approximately 17 (60/3.54) pens. So our real return was negative 5.6 percent 
((1.113/1.18)-1). Nominal interest rate is always positive; while real interest rate can 
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be positive, and also can be negative. 
 
1.2.4 Fisher effect 
Fisher effect which was proposed by Irving Fisher, is the oldest and most basic theory 
that represents relationship between nominal interest and anticipated inflation in 
financial economics. The fisher equation is that,  
it =rt ʌt 
Where it is nominal interest, rt LVUHDOLQWHUHVWUDWHDQGʌt is expected inflation 
 
Fisher (1930) suggested that, not considering tax, the real interest should be equal to 
the nominal interest minus expected rate of inflation, meaning nominal interest rate 
could be divided into two parts, a real rate and expected inflation. He claimed that the 
relationship between interest rate and inflation was one-to-one, the real interest rate 
which was determined entirely by the real factors in economy was stable, and was 
unrelated with inflation. 
1.3 Aims 
The dissertation aims to analyze: 
1. Whether there is a significant relationship between inflation rate (and expected 
inflation) and interest rate.  
2. If the relationship between them exists, is it positive or negative?  
3. Whether the Fisher effect exists in China: Whether expected inflation and interest 
rate have a co-movement, whether the coefficient is one-to-one. 
1.4 Research method 
Secondary research is to be conducted, two groups of data have been collected. 
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Group A will contain inflation rate, expected inflation, current deposit interest rate and 
1- year deposit interest rate from 1980 to 2008 annually; Group B will comprise 
inflation rate, expected inflation and China inter-bank offered rate (CHIBOR) from 
2002 November to 2009 June monthly. Data of inflation will be collected from National 
Bureau of Statistics of China (http://www.stats.gov.cn/); while interest rate is collected 
from thHSHRSOH¶VEDQNRI&KLQDhttp://www.pbc.gov.cn/) and China foreign exchange 
trade system & national inter-bank funding center (http://www.chinamoney.com.cn). 
The figures of group A will be shown in Appendix 1 and the figures of group B will be 
shown in Appendix 2. 
 
To observe the relationship between interest rate and inflation rate and the 
relationship between expected inflation and interest rate, quantitative research 
method will be used. Because Glatthorn and Joyner (2005) stated that quantitative 
research method focused on studies that were experimental in nature, emphasizing 
measurement, and searching for relationships.  
 
In this study, the software STATA will be applied, in the first place Autoregressive 
model will be employed to determine how many lagged values are correlated with 
inflation, expected inflation and interest rates, and then Unit root test will be used to 
estimate the stationary or non-stationary of variables. If variables are stationary or 
only one variable is non-stationary in the regression, regression will be run directly.  
 
If they are non-stationary, then Co-integration test will be employed to test whether 
they have spurious problem. If there is spurious problem, the regression between 
them is meaningless. If there is no spurious problem, inflation rate (and expected 
inflation) will be regressed on interest rate to obtain the relation between them. The 
results from STATA of group A will be shown in Appendix 3 and the results from 
STATA of group B will be shown in Appendix 4. 
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1.5 The scope and limitation  
First of all, owing to different trade situations in different countries, the analysis in the 
dissertation only applies to the situation in China; principles are not suitable for other 
countries. Secondly, inflation is not only be affected by interest rate; but also 
exchange rate, policy and so on. However, this study only searches on the 
relationship between interest rate and inflation rate. Moreover, the data of inflation 
rate in China is available from 1980 and that from 1980 to 2001 is only yearly 
available, so the data in group A is at year frequency and the number of observations 
are less than 30 units, which may affect the precision of results.  
 
1.6 Structure 
In this chapter, some key words have been defined in term of inflation, interest rate, 
nominal interest and real interest rate. In addition, Fisher effect - the famous theory 
about the relationship between interest rate and inflation rate has been introduced. 
Moreover, the aims, research method and the scope and limitation of this paper have 
been analyzed. 
 
In chapter 2, )LVKHU¶VRZQFRQFOXVLRQVZLOOEHLQWURGXFHGILUVWWKHQexisting empirical 
work on the estimation of the relationship between inflation rate and interest rate, and 
the relationship between expected inflation and interest rate will be analyzed. 
 
In chapter 3, the data being used in this paper will be discussed, including inflation 
rate, expected inflation, official interest rate and market interest rate. In addition, the 
Chinese histories of inflation and interest rate will be analyzed. Moreover, the 
phenomena of stationary, non-stationary and co-integration will be discussed. And 
Autoregressive model, unit root test and co-integration will be introduced.  
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In chapter 4, firstly the stationary or non-stationary of inflation rate (and expected 
inflation) and interest rate will be ascertained. If they are non-stationary, 
co-integration test will be applied. The relationship between:  
a. inflation rate and official interest rate  
b. expected inflation rate and official interest rate  
c. inflation rate and market interest  
d. expected inflation rate and market interest, will be analyzed.  
In addition, I will test the existence of the FLVKHUHIIHFWLQ&KLQD   « 
 
In chapter 5, a conclusion will be provided for this dissertation. 
« 
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2 Literature review  
2.1 introduction  
The purpose of this chapter is to introduce previous literatures on estimation of the 
relationship between inflation rate and interest rate. This chapter will first introduce 
)LVKHU¶s conclusions. Then the existing literature on the test about the Fisher effect 
will be analyzed. The second section can be divided into five parts. Firstly, literatures 
associated with tKH TXHVWLRQ ³whether the real interest rate is constant´ will be 
analyzed; secondly, literatures regarding to ³whether relationship is positive´ will be 
discussed; then works in relation to the test of the stationary or non-stationary 
inflation and interest will be discussed; After that, researches associated with testing 
co-integration between inflation and interest will be analyzed; finally, the empirical 
literatures with regard to Asian countries will be discussed.  
 
2.2 )LVKHU¶VFRQFOXVLRQV 
The relationship between inflation rate and interest rate has been frequently 
estimated in both theoretical and empirical economics ever since Fisher (1930) first 
formalized a theory.  
 
Fisher (1930) estimated the relationship between nominal interest rate by using the 
annual data between 1980 ± 1927 for United State and 1820 ± 1924 period for United 
Kingdom. Fisher suggested that expected inflation had positive correlation with 
interest rate, they would move in the same direction. Fisher assumed that there was 
one-to-one relationship between inflation and interest rate in an efficient world, 
meaning one unit increase in interest rate would lead to the same unit increase in 
inflation rate. In addition the real interest rate, which was unrelated with the expected 
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inflation rate, was constant.  
2.3 Empirical work on Fisher effect 
Voluminous literatures attempted to estimate the findings in Fisher effect, but there 
was no consensus among economists.  
2.3.1 Whether real interest rate is constant 
Fama (1975) found evidence to support that real interest rate was constant. He used 
one-to-six month Treasury bills from January 1953 to July 1971, using CPI as a proxy 
for inflation rate, and concluded that the real return on one-to-six month U.S 
government Treasury bill was constant with the joint hypothesis that the Treasury bill 
market was efficient. In addition, Fama suggested that current interest rate would 
affect future inflation. However, Nelson and Schwert (1977), Carlson (1977), Joines 
(1977), Garbade and Wachtel (1978), Rose (1988) all came up with opposite 
conclusions, the real interest rate is not constant.   
 
Nelson and Schwert (1977), using a Box Jenkins approach to construct a time series 
predictor of inflation, on the basis of past inflation rate, rejected that the real interest 
rate was constant, and concluded that it was a slow moving random walk. In addition, 
Nelson and Schwert (1977) argued that there was positive correlation between 
nominal interest rate and the level of commodity price, rather than between inflation 
rate and interest rate proposed by Fisher. &DUOVRQUHMHFWHG)DPD¶V)LQGLQJV
that future inflation was reflected in current interest rate, by using the data of CPI in 
Livingston from 1953 to 1971 and adding a business cycle variable- ratio of 
employment to population. He suggested that short term interest rate was not an 
efficient predictor of future inflation. Mishkin (1981) and Huizinga and Mishkin (1986) 
found evidence that real interest rate was time varying. Rose (1988) argued that the 
real interest rate is non-stationary, rather than stability. 
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2.3.2 Whether relationship is positive  
Marjory of findings presented that the correlation between inflation rate and interest 
rate was positive, but some of observations discovered that they were negatively 
related, for example Mundell (1963) and Tobin (1965). They argued that higher 
inflation will break the existing money balance and reduce the real return rate of 
bonds because of the fall of the nominal interest rate (Westerlund 2006). In addition, 
Carmichael and Stebbing (1983) found perfect negative correlation between inflation 
and interest rate, which was known as inversed Fisher effect. They suggested that 
after-tax nominal interest rate was approximately constant, but the relationship 
between inflation and after-tax real interest rate was inversely one-to-one. 
2.3.3Testing the stationary or non-stationary of inflation and interest 
rate 
Pelaez (1995) tested 3-month Treasury bill in the sample period of 1959.1-1993.4 by 
applying Engle Granger two-stHS SURFHGXUHDQG -RKDQVHQ¶V YHFWRU DXWRUHJUHVVLYH
error correction model. Pelaez discovered that both interest rate and inflation were 
non-stationary, and there was a long run equilibrium relationship between the actual 
inflation and expected inflation which is extracted from nominal interest, rather than a 
relationship between inflation and interest rate argued by Fisher. 
 
Rose (1988) investigated American annual data in the period of 1892-1970 and 
1901-1950, and found that inflation rate to be stationary and interest rate to be 
non-stationary. He obtained the same result by testing monthly data for U.S over a 
sample period covering January 1947 to June 1986, except in October 1979 when the 
monetary policy changed. Moreover, Rose estimated quarterly data for eight 
Organization for Economic Cooperation and Development (OECD) countries, and 
found that the null hypothesis of non-stationary about inflation rate was allowed to be 
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rejected at the 5 percent level of critical value for all eight countries, supporting the 
conclusion from the data for United States.  
 
As opposed to the result obtained by Rose, Jaques (1995) estimated monthly 
observations in the range of 1958. 12 - 1991.12 and found that the null hypothesis of 
non-stationary for interest rate could be rejected, while the null hypothesis of 
non-stationary against the alternative hypothesis of stationary for  inflation rate can 
not be rejected. Thus Jaques concluded that interest rate was stationary and inflation 
was non-stationary.   
 
2.3.4 Testing co-integration between inflation and interest 
In order to test the Fisher effect, a series of articles attempted to test the 
co-integration of inflation rate and interest rate. By using co-integration test, Bonham 
(1990), Johansen and Juselius (1990), Herwartz and Reimers (2006) and Westrlund 
(2006) presented evidence in favor of Fisher effect. 
 
Bonham (1990) estimated the Fisher effect by focusing on stochastic properties of 
expected real interest when doing co-integration test. Bonham selected expected real 
rate series (rrhm) as the real rate proxies which used in Huizinga and Mishkin (1986). 
Bonham discovered that real interest proxy, nominal interest rate and inflation rate 
were non-stationary. In addition the null hypothesis of no co-integration can be 
rejected in the period of 1955.1 to 1986.1, using the real interest rate proxies. 
Moreover, the null hypothesis of no-co-integration between expected inflation and 
nominal interest rate was rejected under the assumption of a constant real rate. 
Therefore Bonham concluded that firstly the result appeared to be the same no 
PDWWHUZKHWKHUWDNLQJ³WKH real rate proxy´YDULDEOHLQto the co-integration technique 
or not; secondly inflation rate and interest rate had significant long run relationship; 
finally real interest rate was independent from inflation. 
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Johansen and Juselius (1990) tested the quarterly data from January 1974 ± March 
1987 for Denmark and from January 1958 ± March 1984 for France using 
co-integration test. They argued that interest rate and inflation rate both contained a 
unit root in France and Denmark, and the result of co-integration test supported the 
Fisher relationship in both short and long term, indicating that inflation and interest 
rate were significant correlated with each other in both short and long run term. In 
addition, they failed to reject the one-to-one coefficient between inflation rate and 
interest rate posited by Fisher, meaning inflation and interest rate increased or 
decreased together to the same extent.  
 
Herwartz and Reimers (2006) tested the Fisher hypothesis using unit root test and 
co-integration technique. Their research investigated the relationship between 
inflation rate and nominal interest rate, and sample comprised 114 economies at the 
monthly frequency in the period of 1960.1 ± 2004.6. The money interest rate was 
mostly used as a proxy of nominal interest rate, and in some case, the money interest 
rate was not available, then either the discount rate or treasury bill was used. 
Herwartz and Reimers argued that in most cases, the inflation rate and interest rate 
behaved co-integrated, but the economy which had high changes of inflation rate 
appeared weak evidence in favor of co-integration. Very high or large changes of 
inflation rates were often associated with bad macroeconomic performance, meaning 
the central bank failed to use nominal interest rate to control the target of inflation rate. 
Herwartz and Reimers concluded that the long run relationship between inflation rate 
and interest rate existed, except the economies with high level or large changes of 
inflation rate. Moreover, the Fisher coefficient behaved remarkably stable, however it 
turned out to be significantly less than unity.  
 
Studies which used sample data from more than one country, usually assumed that 
the inflation rates in cross countries were independent of each other. However, 
Westrlund (2006) argued that inflation rates may be correlated across countries due 
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to common oil price shocks and strong intra-economy relations in the financial 
markets. He attempted to estimate the relationship between inflation and interest rate 
by using simple data of 20 OECD in the period of 1980 - 2004, at quarter frequency. 
Two panel co-integration techniques that allowed for these features were employed in 
his work. The result showed that European countries turned out to be large correlated, 
but little correlation for United States. The researches under the assumption of cross- 
sectional independence were likely to be violated, thus it was necessary to assume 
the countries are dependent to some extent on others. Westrlund discovered that the 
null hypothesis of no co-integration was safely rejected at conventional significance 
levels when using panel data approach, and for either 20 OECD countries as a whole 
or any of the individual countries, the hypothesis of a unit slope on inflation could not 
be rejected. Thus Westrlund concluded that inflation rate and interest rate were 
significantly correlated, and the one-to-one Fisher coefficient did establish.   
 
However MacDonald and Murphy (1989), Ghazali and Ramlee (2003) found reverse 
conclusions of Fisher effect.  
 
MacDonald and Murphy (1989) used co-integration approach to test the Fisher effect, 
and the simple data was from 1955.1 to 1986.12. MacDonald and Murphy failed to 
reject the null hypothesis of no co-integration for United States, United Kingdom, 
Belgium, and Canada for the entire sample period, except for US and Canada in their 
fixed exchange rate period. Therefore they concluded that there was weak 
relationship between inflation and interest rate. 
 
Ghazali and Ramlee (2003) provided strong evidence to reject the Fisher effect. 
Ghazali and Ramlee investigated monthly data of G7 countries over a period covering 
1974.1 to 1996.6, finding that the null hypothesis of no co-integration between 
nominal interest and inflation rate can not be rejected at any critical level. Since there 
was spurious problem between inflation rate and interest, the regression of inflation 
on interest was meaningless. Thus Ghazali and Ramlee concluded that inflation and 
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interest rate were not significantly correlated with each other. 
2.3.5 Empirical work on Asian 
Mills and Wang (2006) tested the data for six Asian countries in the period of 1970 to 
2004, including Korea, Malaysia, Thailand, Japan, Singapore and Philippines, by 
using Markoo switching technique. They argued that, for six economies, the real 
interest rate was volatile in the 1970s and early 1980s and was stable after 1990. 
Thus Fisher effect was established after 1990 in these six countries, but not in the 
1970s and early 1980s. 
 
Thenmozhi and Radha (2007) argued that the short and long run relationships 
between inflation rate and interest rate did exist in Indian, providing a support to 
Fisher effect. Thenmozhi and Radha (2007) employed error correction model and 
co-integration technique to estimate the short and long run relationships between 
inflation and interest rate. The sample data was annually data from January 1999 to 
June 2004. Inflation was determined by Wholesale Price Index (WPI), 3-month 
MIBOR, 91-day Treasury bill for interest rate, and the expected inflation is formed by 
using rational expectation approach. After testing the stationary (or non-stationary) of 
inflation rate and interest rate, the result showed that both variables were 
non-stationary, which satisfied the basic necessary condition for co-integration. 
Applying the co-integration technique, the result was that inflation rates and interest 
rates were co-integrated, meaning there was no spurious problem between inflation 
and interest. After doing a regression of inflation on interest, Thenmozhi and Radha 
concluded that inflation and interest rate had long run significant relationship. In 
addition, they discovered short run relationship between nominal interest and inflation 
by using error correction model.  
 
Deng (2009) had estimated the relationship between inflation rate and interest rate in 
China and provided evidence to Fisher effect. In his study, the sample data was in the 
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period of 1995-2005 at year frequency, using one-year deposit interest rate as a 
proxy of interest rate, and Customer Price Index for inflation rate. Deng employed 
Black- Box method and discovered that there was significant positive relationship 
between interest rate and inflation rate. In the condition of high level of inflation rate, 
the government should lower the interest rate to restrain it; while in the condition of 
low or negative inflation rate, higher interest rate should be employed. Deng argued 
that the changes in interest rates caused a change in inflation; in other words, 
changes in inflation rates were the result of changes in interest rates. 
 
2.4 Summary 
Author  Data Finding 
Fama (1975) US government 
one-to-six month 
Treasury bills and 
CPI from January 
1953 to July 1971 
1.Real interest rate was constant 
2.Current interest had an influence 
on future inflation  
Nelson and 
Schwert (1977) 
----- 1. Real interest was a slow moving 
random walk.   2.Nominal interest 
was positive correlated with level 
of commodity price 
Carlson (1977) CPI in Livingston 
from 1953 to 1971 
 
Short run interest was not an 
efficient predictor of future inflation 
Mundell (1963), 
Tobin (1965) and 
Carmichael and 
Stebbing (1983) 
 
 
---- 
Interest rate was negatively 
correlated with inflation rate 
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Rose (1988) American annual data 
in the period of 
1892-1970 and 
1901-1950 
1. the real interest rate was 
non-stationary 
2. inflation rate was stationary, 
interest rate was 
non-stationary 
American monthly 
data from 1947.1 to 
1986.6 
Inflation rate was stationary and 
interest rate was non-stationary, 
except 1979.10 
Quarterly data for 
eight OECD countries 
Inflation rate was stationary and 
interest rate was non-stationary 
MacDonald and 
Murphy (1989) 
US, UK, Belgium and 
Canada from 
1955.1-1986.12 
No co-integration between interest 
rate and inflation  
Bonham (1990) US, UK, Belgium and 
Canada from 
1955.1-1986.1 
1. Inflation rate and interest rate 
were non-stationary, and they 
were co-integrated 
2. discover long run relationship  
3. real interest was indepedent 
Johansen and 
Juselius (1990) 
Quarterly data in the 
period of 
1974.1-1987.3 for 
Denmark 
1958.1-1984.3 for 
France 
1.Interest rate and inflation were 
non-stationary and they were 
co-integrated,  
2.found one-to one Fisher 
coefficient  
 
Pelaez (1995) Three month 
Treasury bill from 
1959.1 to 1993.4 
1.Inflation rate and interest rate 
were non-stationary  
2. foundlong run relationship 
Jaques (1995) Monthly data from 
1958.12-1991.12 
Inflation rate was non-stationary, 
but interest rate was stationary 
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Ghazali and 
Ramlee (2003) 
Monthly data from 
1974.1 to 1996.6 of 
G7 countries 
No co-integration between inflation 
and interest 
Herwartz and 
Reimers (2006) 
114 economies from 
1960.1-2004.6, at 
month frequency  
Interest rate and inflation were 
co-integrated, but high changes in 
inflation provided little support to 
co-integration 
Westrlund (2006) 20 OECD from 
1980-2004, at quarter 
frequency 
1. significant relationship between 
inflation and interest 
2. one-to-one coefficient  
Mills and Wang 
(2006) 
Philippines,  Japan, 
Malaysia, Thailand, 
Singapore and Korea, 
in the period of 
1970-2004 
Real interest was volatile in the 
1970s and early 1980s, and was 
stable after 1980 
Thenmozhi and 
Radha (2007) 
 
Indian 
From 1999.1 to 
2004.6 
Short and long run relationship 
between inflation and interest 
Deng (2009) China 
From 1995 to 2005 
1. Positive relationship between 
inflation and interest 
2. changes in interest rate led to 
the changes in inflation rate  
 
The table above sums up the literatures that have been discussed in this chapter. It 
shows that major of work found that the relationship between interest rate and 
inflation rate was positive, the real interest rate was not constant and the coefficient 
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was inconsistent with one-to-one Fisher effect. 
 
Broadly, the works on United States argued that there was long run relationship 
between inflation rate and interest rate, while the results for other countries were 
mixed. Mishkin (1992) suggested that Fisher effect was only consistent with the 
observations that the inflation rate and interest rate behaved stochastic trends. When 
inflation and interest rate appear to be trend, they would trend together, which result 
in a significant correlation between them. From the table above, we can see that 
these observations are different from countries or periods and these researches have 
used more or less different methods, which contributed a lot to the result differences.  
Moreover findings about whether inflation is co-integrated with interest rate are mixed. 
Evans and Lewis (1995) suggested that actual inflation might correlate with lagged 
values, serial correlation patterns in the residuals make it hard to get the 
co-integration result between inflation and interest rate. Therefore ADF will be used in 
this study to correct the correlation errors.  
 
In addition, since the interest rate was administered by the government for a long time 
in China, there was little work on testing the relationship between inflation rate and 
interest. Therefore, this study will use unit root test and co-integration to estimate the 
relationship between inflation rate and interest rate, and the relationship between 
expected inflation and interest in China, to test whether Fisher effect exists in China. 
 
2.5 conclusion 
,Q WKLV FKDSWHU )LVKHU¶s conclusions have been introduced. Moreover previous 
literatures on estimating the relationship between inflation rate and interest rate have 
been analyzed. The researches on the relationship between inflation rate and interest 
rate could not come up with a unanimous conclusion. But most of them suggested 
that the inflation rate and interest rate had significant relationship, and it was a 
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positive correlation, and the real interest was not constant. 
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Chapter 3 Data and methodology 
3.1 Introduction 
First of all, this chapter is to introduce the data that will be used in this study. Two 
groups of data will be used; group A will comprise inflation, expected inflation, current 
deposit interest rate and 1-year deposit interest rate from 1980-2002 annually; group 
% ZLOO FRQWDLQ LQIODWLRQ H[SHFWHG LQIODWLRQ DQG &KLQD¶V LQWHU-bank offered rate 
(CHIBOR) from 2002 November to 2009 June monthly. Then this chapter will 
introduce methodologies that will be used, including Autoregressive model, Dickey 
Fuller test and Engle- Granger test. Moreover, the history of inflation and interest rate 
and their trends in China will also be discussed. 
3.2 Data 
3.2.1 Interest rate 
In the analysis of interest rate, both official interest rate and market interest rate will 
be used. Official interest rate includes current deposit interest rate (CDIR) and 1-year 
deposit interest rate (YDIR). The yearly sample data is in the period of 1980-2008 and 
collect IURPWKHSHRSOH¶VEDQNRI&KLQDhttp://www.pbc.gov.cn/). Official interest rate 
LVVHWE\WKHSHRSOH¶VEDQNRI&KLQa, and adjusts not on a regular basis, for example, 
from 1981 to 1994, it was only adjusted once, and during the period of 2007, it was 
adjusted thrice. If the interest rate is adjusted for more than once in a year, then the 
average rate will be used.   
 
In the analysis of market interest rate, monthly &KLQD¶VLQWHU-bank offered rate will be 
used from 2002 November to 2009 June, collected from China foreign exchange 
trade system & national inter-bank funding center (http://www.chinamoney.com.cn). 
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Inter-bank borrowing is referred to the borrowing behaviors between banks, which are 
based on credit rather than collateral, to overcome some problems faced by 
commercial banks like the lack of adequate liquid assets or reserve. There are eight 
different variable - UDWH ORDQV LQ &KLQD¶V LQWHU-bank borrowing market, including 
IBO001, IBO007, IBO014, IBO020, IBO030, IBO060, IBO090 and IBO120. IBO001 is 
1 day inter-bank offered loan, IBO014 is 14 ± day inter-bank loan, IBO120 is 120 ± 
day inter-bank loan. The interest rates charged are determined by the supply and 
demand of money in the market. The CHIBOR used in this study is monthly weighted 
average rate of these above eight variations.  
 
There is another inter-bank offered rate in China - SHIBOR, which was launched in 
January 2007, while CHIBOR was launched in 1996 (http://www.treasurer.org.cn). 
CHIBOR has longer history than SHIBOR, and can reflect the characteristics of 
Chinese market interest rate more comprehensive, thus CHIBOR is chosen as a 
proxy of Chinese market interest rate. 
 
3.2.2 Inflation rate and expected inflation rate 
Consumer price index (CPI) measures prices of a basket of typical goods and 
services. In many countries, the annual percentage change in CPI has been used to 
express inflation rate, so this study will choose CPI as a proxy for the rate of inflation 
(IR). Annual inflation from 1980 to 2008 and monthly inflation rate between November 
2002 and June 2009 will be collected respectively from Ministry of Commerce of the 
3HRSOH¶V5HSXEOLFRI&KLQDhttp://www.stats.gov.cn/).  
 
The expected rate RILQIODWLRQ(,LVSHRSOH¶V expectations about future inflation rate. 
There are two approaches to predict the expected inflation, including adaptive 
expectation approach and rational expectation approach. The adaptive expectation 
approach is also called the error learning hypothesis, which has been firstly used by 
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Irving Fisher. It predicts the expected inflation by using recent historical data, such as 
past inflation rate. The expected inflation is equal to the sum of past inflation rate 
divided by the number of years. The researches based on adaptive approach could 
be found in Sargent (1969) and Yohe and Karnosky (1969). An alternative approach 
is rational expectation approach, which was originally proposed by John Muth (1961). 
It states that agents optimally use all available information, although the future can 
QRWEHIXOO\SUHGLFWHGWKHELDVHVRIDJHQWV¶H[SHFWDWLRQVDre systematically. For this 
approach, the expected inflation for current period equals to the real inflation rate for 
the previous period. Studies based on this approach could be found in Fama (1970), 
Ahn (1998) and Thenmozhi and Radha (2007). Since recent studies tend to use 
rational and it is much simpler than the adaptive in the algorithm, rational expectation 
approach will be used in this study.  
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3.3 The history of inflation and interest rate in China 
3.3.1 The history of inflation rate in China 
Graph 3.3.1- the inflation in China from 1980 to 2008 yearly 
inflation rate in China
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The graph 3.3.1 shows that there were two severe upward spikes in inflation rate in 
the period of 1988-1989 and 1993-1995, which fell into the category of serious 
inflation (those were all over 10 percent).  
 
The reason for serious inflation in 1988-1989 was that, in order to meet the 
requirements of the growth in fixed asset investment and to solve the problem of a 
shortage of funds for business, Chinese government started to increase the fiscal 
expenditures from 1986, and expanding the deficit, especially when the policy of 
³OXPSZRUN´was introduced in 1988, which further increased the social demand. At 
the same time, in order to solve the problem of government deficits, more currencies 
were issued and its growth rate finally exceeded the one required by the economic 
growth. Until the fourth quarter of 1988, the currency quantity in circulation was 2134 
billion yuan, which was 46.7 percent higher compared with the previous period 
(http://news.sohu.com). The excessive currencies in circulation led to a severe 
increase in price, as a result, serious inflation emerged. 
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Under the serious inflation, Chinese government adopted tight monetary policy, 
controlling the price strictly, finally inflation had been controlled to be stable.     
 
The serious inflation between 1993 and 1995 was generally caused by the exchange 
rate policy. In early 1994, China started to implement a managed floating exchange 
rate which was based on the market supply and demand. This reformation kept RMB 
undervalued for long, and stimulated the growth of export. In 1994, the growth rate of 
Chinese export was of a very high level of 31.9% (http://www.stats.gov.cn/). The 
sharp increase in foreign exchange reserves led to serious inflations. 
 
8QGHURIWKHSUHVVXUHRI50%GHSUHFLDWLRQWKH3HRSOH¶V%DQNRI&KLQDDGRSWHG tight 
monetary policy and tight credit expansion policies. In order to support the RMB value 
and so as to maintain the pegged rate, it bought back a lot of the RMB currency in 
circulation. As a result, the tight monetary policy decreased the rate of inflation, and 
then China emerged deflation between 1997 and 1998 in Asian crisis. During the 
period of 1999-2002, China was in low rate of inflation and sometimes even deflation. 
 
Graph 3.3.2- monthly inflation rate in China from November 2002 to June 2009 
inflation rate
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Form graph 3.3.1 and graph 3.3.2, we can clearly see that, inflation pressure 
emerged in the early 2004, which was caused by increased appreciation pressure 
and growing capital flows. In late 2006, the inflation pressure emerged again. That 
was because since the reform of the RMB exchange rate regime on July 21st 2005, 
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the RMB exchange rate has became more flexible, and RMB appreciated a lot. RMB 
appreciation increased the price of materials, fuel and import, leading to inflation. 
However, China had ended inflation and turned into deflation from the early 2009. 
 
3.3.2 The history of interest rate  
Graph 3.3.3 ± official interest rates in China from 1980 to 2008 yearly  
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Graph 3.3.3 shows that 1 year deposit interest rate and current deposit interest rate 
appeared to trend together and 1 year deposit interest rates were higher than current 
deposit interest rate. In the period of 1980-1998, 1-year deposit interest rates were 
much higher than current deposit interest rates, but the gap became much smaller 
since 1999. 
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Graph 3.3.4- official interest and inflation from 1980 to 2008 
official interest and inflation in China
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From graph 3.3.4, we can find that official interest rates displayed a parallel pattern 
with inflation rate, however inflation rate fluctuated to a larger extent compared with 
official interest rate. 
 
Graph 3.3.5 ± the market interest rate in China 
market interest rate in China
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The graph 3.3.5 shows that Chinese market interest rate - &KLQD¶VLQWHU-bank offered 
rate was stable between November 2002 and January 2005. There was a decrease 
between February 2005 and May 2006. From October 2006 to October 2007, it 
fluctuated to a large extent, and the interest rate in 2009 reached its new low. 
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Graph 3.3.6 market interest and inflation from November 2002 to June 2009 
the market interest and inflation
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The graph 3.3.6 shows that the trends of inflation rate and market interest were very 
different. Compared with inflation, the market interest rate was nearly stationary.  
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3.4 Methodology 
3.4.1 Stationary 
Ashenfelter, Levine, Zimmerman (2003) suggested that a time series variable Yt was 
stationary if it satisfied all three characteristics as follows:   
 
a. its mean (E(Yt)2 ȝwas constant over time;  
b. its variance (var(Yt)=E[(Yt-ȝ2@ ı2) was constant over time;  
c. its covariances (Cov(Yt Yt+k)=E(Yt ±ȝYt+k-ȝ ʌk) are constant over time.  
 
If any of the characteristics defined above were not satisfied, the variable was called 
a non-stationary time series.  
 
As discussed in last section, current deposit interest rate deposit interest rate, 1-year 
GHSRVLWLQWHUHVWUDWH&KLQD¶VLQWHU-bank offered rate and inflation all have fluctuations, 
so I suspect that they may be non- stationary time series variables. But researches 
associated with testing stationary or non-stationary of inflation and interest came up 
with different results. Thus it is very essential to test the stationary or non-stationary of 
them. 
 
There are many techniques with regard to testing stationary or non-stationary, 
Dickey- Fuller test which is also called unit root tests is the most popular one. Before 
introducing the unit root rests, we will discuss a leading example of non-stationary 
model - random walk model in advance.  
3.4.2 Random walk model 
Yt=Yt-1+vt is the random walk model (RWM). 
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Y1=Y0+v1 
Y2=Y1+v2=(Y0+v1) +v2=Y0+2s-1vs 
«« 
Yt=Yt-1+vt=Y0ts-1vs 
 
E(Yt)=Y0+E(v1+v2«Yt)=Y0 
Var(Yt)=var(v1+v2«Yt)=tıv2 
Var(vt)=ıv2 
The random walk comprises its initial value (Y0) and a variance which increases over 
time, thus the random walk varies (increase) over time, in other word, RWM is a 
non-stationary model. 
 
Adding a constant term to the RWM, another non-stationary model - random walk 
with drift can be obtained:  
Yt Į<t-1+vt 
 
Adding a time variable as an additional independent variable to the model of random 
walk with drift, we can receive the model of random walk with drift and constant:  
Yt Į<t-1ȕWYt. 
3.4.3 Unit root test 
When testing the stationary or non-stationary of inflation, consider the model  
 
inflationt=Į+ȡ inflationt-1,+ut       «« (1) 
 
ut : independent random erURUVZLWK]HURPHDQDQGFRQVWDQWYDULDQFHıu2. 
:KHQȡ ZHVD\WKHDERYHPRGHOKDVDXQLWURRW  
 
Subtract Yt-1 from both sides of the model (1), we can obtain model (2):  
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inflationt -inflationt-1 =Į+ȡ inflationt-1- inflationt-1 +ut 
                  
 Ƹinflationt =Į + (ȡ-1) inflationt-1 +ut 
                          
 Ȗinflationt-1 +ut               «« (2) 
:KHUHȖ ȡ-1 
Model (2) is the same with model (1), so testing ZKHWKHUWKHȖ=0 is equal to testing 
ZKHWKHUȡ :KHQȖ ȡ Xt are independent random errors (they are stationary), 
thus Ƹinflationt -- the first differences of variables - inflationt are stationary. We can 
FRQFOXGH WKDW LI Ȗ ȡ  WKHPRGHO DQG KDYHDXQLW URRW and inflation is 
non-stationary. The hypotheses of unit root tests FDQEHZULWWHQLQWHUPVRIHLWKHUȖRU
ȡDVIROORZV 
       H0Ȗ Ǒ H0ȡ  
       H1ȖǑ H1ȡ 
 
If we can not reject the null (H0), we conclude that the model is non-stationary; if the 
null is rejected, then the model is stationary. 
 
Thus testing of stationary (or non-stationary) of inflation is the same thing as testing 
ZKHWKHUWKHPRGHOKDVDXQLWURRW$QGZKHWKHURUQRWĮ ZLOOGHWHUPLQHZKHWKHU
inflation follows a random walk with or without drift.  
3.4.3.1 Dickey Fuller Test 
Over the past several years, unit root test has been a widely popular test of stationary 
(or non stationary). The random walk model may have drift, or may have no drift, or it 
may have time trend or it may have no time trend, thus there are three variations of 
Dickey-Fuller test designed for the various possibilities. 
 
Dickey-Fuller Test 1 (no constant and trend) 
 ƸYt = Ȗ<t-1 +ut     ««  (3)   
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Dickey-Fuller Test 2 (with constant and no trend) 
    
 
ƸYt  ĮȖ<t-1 +ut    ««   (4)      
Dickey-Fuller Test 3 (with constant and trend) 
 
ƸYt =Į+ ȖYt-1 + ȕt +ut       ««  (5) 
 
All the three models test the null hypothesis that H0 Ȗ  DJDLQVW WKH DOWHUQDWLYH
hypothesis that H1 Ȗ ,I WKH QXOO GRHV QRW UHMHFWHG LW PHDQV WKH YDULDEOH LV
non-stationary without constant and trend in the case of model (3); the variable is 
non-stationary with constant and no trend in the case of model (4); and that is 
non-stationary with constant and trend in the case of model (5). 
 
To choose a suitable equation for inflation rate and interest rate, we will take a look at 
graph 3.3.4 and graph 3.3.6 DJDLQ7KH\VKRZWKDW&KLQD¶VLQWHU-bank offered rate, 
current deposit interest rate, 1-year deposit interest rate and inflation rate all fluctuate 
around a nonzero mean, so the equation should include a constant term. In addition 
none of them appears to be a linear trend so we adopt the constant, no trend 
formulation for all of them. In addition, expected inflation should have the same 
characteristics with inflation, so it is reasonable to use the same equation for 
expected inflation.  
 
Simply estimate the equation by original least squares (OLS) and examine the 
tau-statistic (t-statistic) for the null hypothesis of H0: Ȗ  7KH W-statistic has to be 
compared with critical values which tabulated by David Dickey and Wayne Fuller 
(they are shown in table 3.3.1). If the absolute value of t- statistic from regression is 
greater than that of critical value, then the null should be rejected, we conclude that 
variable is stationary. Otherwise, if the absolute value of t -statistic is less than that of 
critical value, then we do not reject H0, and variable is non stationary. 
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3.4.3.2 The augmented dickey-fuller (ADF) test 
Yt  ĮȡYt-1ms=1ƸYt-s +ut          ««(6) 
 
There are lagged dependent variables ± Yt-1 in model 3,4,5, if errors are correlated, 
OLS will biased, it is therefore very important to eliminate the problem of error 
correlation. The ADF model includes lagged values of dependent variables to 
eliminate error correlation, so it can solute the potential problem of serial correlation in 
the error terms. In addition, the result is correct even though the errors are 
uncorrelated. Thus, in order to make sure that errors are uncorrelated, we will use 
ADF test to examine whether inflation rate and interest rate are stationary or not. How 
many lagged difference terms should be include in ADF test, Autoregressive model 
can determine and we will discuss this model in the next part. 
 
As discussed earlier, we adopt the constant and no trend formulation for inflation rate 
and interest rate. Testing whether inflation rate (and expected inflation) and interest 
rates are stationary by using ADF in equations that are shown as follows: 
ƸCDIRt  ĮȖ&',5t-1 ms=1ƸCDIRt-s +ut           «« (a.1) 
ƸMDIRt  ĮȖ0',5t-1 ms=1ƸMDIRt-s+ ut             «« (b.1)  
ƸYDIRt  ĮȖ<',5t-1 ms=1ƸYDIRt-s +ut          ««(c.1) 
ƸCHIBORt  ĮȖ&+,%25t-1 ms=1ƸCHIBORt-s +ut      ««(d.1) 
ƸIRt  ĮȖ,5t-1 ms=1IƸRt-s +ut                  «« (e.1) 
ƸEIt  ĮȖ(,t-1 ms=1ƸEIt-s +ut                  «« (f.1) 
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Table 3.3.1 - critical values for the Dickey-Fuller Test 
 
Regression model 1% 5% 10% 
Ƹyt Ȗ\t-1 + vt -2.56 -1.94 -1.62 
Ƹyt ĮȖ\t-1 + vt -3.43 -2.86 -2.57 
Ƹyt ĮȖ\t-1 ȜWYt -3.96 -3.41 -3.13 
Standard critical values -2.33 -1.65 -1.28 
Sources from R. Davidson and J. G. MacKinnon (1993), Estimation and Inference in 
Econometrics, New York: Oxford University, P.707. 
3.4.3.3 Autoregressive model 
If inflation or interest rate is auto-correlated, then OLS will be biased, so it is very 
important to estimate whether they are auto-correlated and how many lagged values 
are correlated. That is why Autoregressive model is introduced here. It can be used to 
determine the number of lagged values of dependent variables we needed. 
Autoregressive model includes lagged difference variables of dependent variables, 
and in our study the number of lagged difference variables is three. The process is 
simple, for example, we need to know how many lagged values are correlated with 
inflation, then a regression shown as below will run by OLS: 
Inflationt  Įȕ1inflationt-1ȕ2inflationt-1ȕ3inflationt-3 
 
If p-value of variable is less than 0.005, then the variable is significant. For example 
first difference term of inflation is significant correlated with inflation, in that case, the 
stationary of inflation will be estimated by ADF with one lagged value.  
3.4.4 Cointegration  
A very important assumption in standard regression analysis is that independent 
variables and dependent variables are stationary (Gujarati 2003). If a regression 
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included two or more non-stationary variables, this situation is known as the problem 
of spurious, or nonsense regression. In spurious regressions, even variables are 
completely unrelated, they would appear to have strong and significant positive 
(negative) relationship. Therefore, it is very crucial to know whether the variables in 
the regression are stationary or not before running the regression analysis.  
 
If inflation rate and interest rate are both non-stationary, as a rule, they should not be 
used in regression model, except that they are co-integrated.  
 
A time series is stationary, that is, it is I (0). If a non-stationary variable can be made 
stationary by differencing once, it is I (1). For example interest rate is non stationary 
variable, if ᇞinterest defined as (interestt-interestt-1) is stationary, that is, it is I (1). If 
Inflation rate and interest rate are non stationary (I (1)), and if a linear combination of 
them is I (0), we say they are co-integrated. More formally, if the residual 
ut=inflationt-interestt is stationary, or I (0), then inflation rate and interest rate are 
co-integrated, the regression of inflation on interest rate would be meaningful. While if 
the residual ut is non-stationary, then regression of inflation rate on interest rate would 
be meaningless. So if inflation rate and interest rate are non-stationary, co-integrated 
test will be estimated. A series of economics uses co-integration approach to examine 
for Fisher effect, including MacDonald and Murphy (1989), Moazzami (1991), 
Bonham (1991), Daniels, Nourzad and Toutkoushian (1996), Granville and Mallick 
(2004), and Johnson (2005), so this study will also use co-integration technique to 
test the relationship between inflation rate (and expected inflation) and interest rate. 
 
3.4.4.1 Engle ± Granger Test 
The method of testing Co-integration is called Engle ± Granger (EG), the test 
procedure is simple. Firstly, we will regress inflation rate (and expected inflation) on 
interest rate by using OLS to obtain the residual. Test the stationary (or non-stationary) 
 41 
of residual by running ADF test. If the absolute value of t-statistic is greater than that 
of critical value (shown in table 2), null hypothesis will be rejected, the residual is 
stationary, thus inflation rate (and expected inflation) and interest rate are said to be 
co-integrated. While if the t-statistic is smaller than critical value, we will not reject the 
H0 that the residual is non-stationary, we conclude that inflation rate (and expected 
inflation) and interest rate are not co-integration.  
 
Before testing Co-integration, I will operate OLS between inflation rate and interest 
rate to estimate whether there is a constant term in the co-integration regression. If 
the reresidual appears to be no constant term, the t-statistics obtained from the 
regression will be compared with the critical value of equation 1 in table 2 - Yt = ȕ[t + 
et. To test co-integration is equal to testing the stationary of residuals shown as below.  
ut = IRt - ȕCDIR t                                «« (a.2) 
ut = IRt - ȕMDIRt                              ««(b.2) 
ut = IRt - ȕYDIRt                     «« (c.2) 
ut = EIt - ȕCDIR t                     «« (d.2) 
ut = EIt - ȕMDIRt                     ««  (e.2) 
ut = EIt = ȕYDIRt                     «« (f.2) 
 
ut =IRt - ȕCHIBORt                            «« (g.2) 
ut = EIt - ȕCHIBORt                            «« (h.2) 
 
 
While if there are constant term, the t-statistics should be compare with the critical 
value of equation 2 in table 2 - Yt  Įȕ[t + et. And the residuals that need to be 
estimate the stationary (or non-stationary) are shown as below. 
ut = IRt - ȕCDIR t + Į                               ««(a.3) 
ut = IRt - ȕMDIRt  + Į                           «« (b.3) 
ut = IRt - ȕYDIRt+ Į                     «« (c.3) 
ut = EIt - ȕCDIR t + Į                     «« (d.3) 
 42 
ut = EIt - ȕMDIRt + Į                  ««  (e.3) 
ut = EIt = ȕYDIRt + Į                   « (f.3) 
 
ut =IRt - ȕCHIBORt + Į                         ««  (g.3) 
ut = EIt - ȕCHIBORt + Į                           ««  (h.3) 
 
Table 2 - Critical values for the cointegration test 
Regression model 1% 5% 10% 
Yt = ȕ[t + et -3.39 -2.76 -2.45 
Yt Įȕ[t + et -3.96 -3.37 -3.07 
Yt = Į + ȕxt + et + įt -3.98 -3.42 -3.13 
Sources from J.Hamilton (1994), Time Series Aanalysis, Princeton University 
Press,P.766 
 
3.5 Conclusion 
In this chapter, first the data has been introduced, including official interest rate, 
market interest and inflation. Secondly, the history of inflation and interest rate in 
China has been analyzed. Finally, stationary and co-integration has been discussed, 
and three tests has been introduced to test them, testing whether variables are 
correlated with lagged values by Autoregressive model, testing stationary (or 
non-stationary) by using Dickey Fuller test, and testing co-integration by using Engle- 
Granger test.  
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Chapter 4 Analysis and result 
4.1 Introduction 
In this chapter, stationary or non-stationary of inflation rate, expected inflation, official 
interest rate and market interest will be analyzed, if there is spurious problem, 
co-integration test will be employed. Moreover whether the Fisher effect exists in 
China will be discussed. This chapter will discuss the data in group A firstly, and then 
data in group B. Group A includes annual inflation rate, expected inflation and official 
interest; while group B includes monthly inflation rate, expected inflation and market 
interest rate.  
 
Major of empirical literatures used market interest rate as a proxy of nominal interest. 
In addition, official interest rate in China LVDGPLQLVWHUHGE\3HRSOH¶V%DQNRI&KLQD
and plays an important role in money policy, thus it is necessary to analyze both of 
them. The data in group A and group B have different frequency of time, length of 
period, categories of interest rate, so we can estimate the relationship between 
inflation and interest more comprehensive. In addition, Zar (1984) suggested that 
applied practices typically used 95 level of significance, so in this study, we will use 
95% confidence to test the hypothesis.  
4.2 Analysis of data in group A 
The data in group A includes annual inflation rate, expected inflation, current deposit 
interest rate and 1-year deposit interest in the period of 1980- 2008. Before testing 
the stationary or non-stationary of them, autoregressive (AR) model should be 
employed first to determine how many lagged difference term should add to ADF test.  
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4.2.1 Employing Autoregressive model 
Firstly, employing AR test on inflation, the equation shown below will be regressed by 
OLS. 
Inflationt  Įȕ1inflationt-1ȕ2inflationt-2ȕ3inflationt-3 
 
Table 4.2.1 
dependent variable- inflation p-value 
First difference variable of inflation 0.000 
Second difference variable of inflation 0.024 
Third difference variable of inflation 0.286 
 
The result of adopting autoregressive model on inflation rate is shown in table 4.2.1, 
we can see that the first and second difference term of inflation rate are significant 
with inflation rate, since the p-value = 0.000 for the first difference term, and 0.024 for 
the second difference term. It is therefore two lagged difference terms of inflation rate 
will add to the ADF test to correct the error correlation. 
 
In the second place, employing AR test on expected inflation, the equation (inflationt 
 Įȕ1expected inflationt-1ȕ2expected inflation t-2ȕ3expected inflationt-3) will be 
regressed by OLS, and the results shown in table 4.2.2. 
 
Table 4.2.2 
dependent variable- expected inflation  p-value 
First difference variable of expected inflation 0.000 
Second difference variable of expected inflation 0.022 
Third difference variable of expected inflation 0.283 
 
Table 4.2.2 shows that, the same with inflation rate, expected rate of inflation is 
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significant with two lagged values.  
 
Thirdly, the equation (CDIRt =Įȕ1CDIRt-1ȕ2CDIRt-2ȕ3CDIRt-3) will be regressed by 
OLS to determine how many lagged values are correlated with current deposit 
interest rate, and the results shown in table 4.2.3. 
 
Table 4.2.3 
dependent variable- expected inflation  p-value 
First difference variable of current deposit 
interest rate 
0.000 
Second difference variable of current deposit 
interest rate 
0.070 
Third difference variable of current deposit 
interest rate 
0.414 
 
The table 4.2.3 shows the result of testing autoregressive model on Current deposit 
interest rate (CDIR), the p-value on the first difference term of CDIR is equal to 0.00, 
and the p-values on the second and the third difference term of CDIR are greater than 
0.05, consequently, Current deposit interest rate is correlated with the first difference 
term of itself. Thus the ADF test on Current deposit interest rate will be conducted by 
adding one lagged value.  
 
Fourthly, employing AR test on 1-year deposit interest rate, regression the equation 
(YDIRt  Įȕ1YDIRt-1ȕ2YDIRt-2+ȕ3YDIRt-3) by using OLS, and table 4.2.4 shows the 
results. 
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Table 4.2.4 
dependent variable- expected inflation  p-value 
First difference variable of 1-year deposit 
interest rate 
0.000 
Second difference variable of 1-year deposit 
interest rate  
0.018 
Third difference variable of 1-year deposit 
interest rate 
0.149 
 
From table 4.2.4, we can see that there is a significant relationship between 1-year 
deposit interest rate (YDIR) and the first (and second) difference term of itself, since 
the p-values for the first and second difference term of 1-year deposit interest rate are 
0.000 and 0.018 respectively. Therefore, the testing of stationary on 1-year deposit 
interest rate should be conduct by using ADF test with two lagged values.   
 
In conclusion, inflation, expected inflation and 1-year deposit interest are correlated 
with two lagged values; while current interest rate is correlated with the first difference 
term of itself. 
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4.2.2 Employing unit root test 
Graph 4.2.1 
inflation, expected inflation, CDIR and YDIR from 1980 to
2008
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In addition, graph 4.2.1 shows that inflation behaves no linear trend during the period 
of 1980-2008 and its mean is greater than zero. Thus constant and no trend 
formulation will be adopted when testing the stationary or non-stationary of inflation. 
The expected inflation, current deposit interest rate and 1-year deposit interest rate 
displays the parallel pattern with inflation rate, therefore, testing the stationary or 
non-stationary of them will also use constant and no trend formulation. 
 
Table 4.2.5 
 ADF 
statistic 
1% critical 
value 
5% critical 
value 
10% critical 
value 
Inflation rate -2.042 -2.508 -1.717 -1.321 
Expected inflation -2.065 -2.508 -1.717 -1.321 
Current deposit 
interest rate 
-0.996 -2.492 -1.717 -1.318 
1-year deposit 
interest rate 
-0.800 -2.508 -1.717 -1.321 
 
 48 
The table 4.2.5 shows the results of unit root tests on inflation rate, expected inflation, 
current deposit interest rate and 1-year deposit interest rate. 
 
For inflation rate, the absolute value of t-statistic is 2.042, which is greater than that of 
5% and 10% critical value, but smaller than that of 1% critical value. It is therefore the 
null hypothesis that the inflation rate is stationary should be reject at 90% and 95% 
significant level, but not at 99% significant level.  
 
Expected inflation is similar with inflation rate, it is stationary at 90% and 95% 
significant level, but non-stationary at 99% significant level.  
 
The null hypothesis that current deposit interest rate is stationary can not be rejected, 
since the t-statistic is smaller than any level of critical value.  
 
For 1-year deposit interest rate, it is non-stationary at any level of significance.  
 
In conclusion at 90% and 95% significant level, inflation rate, expected inflation rate 
are stationary; while the current deposit interest rate and 1-year deposit interest rate 
are non-stationary, meaning there is no spurious problem when testing the 
relationship between inflation and interest rate. At 99% significant level, inflation rate, 
expected inflation, current deposit interest rate and 1-year deposit interest rate are all 
non-stationary, meaning that there is a spurious problem too. However, this work use 
95% confidence to test the hypothesis, so we conclude that there is no spurious 
problem between inflation (or expected inflation) and interest, and the co-integration 
test is not needed, we can test the relationship between inflation and interest rate, 
and the relationship between expected inflation and interest rate directly.  
4.2.3 Regression of inflation (or expected inflation) on interest rate 
Firstly, in order to estimate the relationship between inflation and current deposit 
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interest rate, a regression of inflation on current deposit interest has been run by OLS, 
the equation is shown as Inflationt =Įȕ1CDIRt, and the results shown in the table 
4.2.6 
 
Table 4.2.6 
Dependent variable- 
inflation rate 
coefficient p-value 
current deposit interest 
rate 
3.758705 0.000 
Constant term -1.571654 0.534 
 
The table 4.2.6 shows that current deposit interest rate is significant with inflation rate, 
since p-value on current interest rate is 0.000< 0.05. Thus inflation and current 
deposit interest rate have significant long run relationship, which is:   
Inflation rate = -1.571654 + 3.758705 CDIR 
 
The equation shows that the inflation rate is positively correlated with current deposit 
interest rate, the higher current deposit interest rate, the higher rate of inflation. One 
unit increase in current deposit interest rate would lead to 3.758705 units increase in 
inflation rate. When current deposit interest rate is equal to zero, the inflation rate is 
negative 1.571654.  
 
Secondly, the equation (Inflationt  Įȕ1YDIRt) has been regressed by OLS to 
estimate the relationship between inflation and 1-year deposit interest rate, and the 
results shown in the table 4.2.7 
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Table 4.2.7 
Dependent variable- 
inflation rate 
coefficient p-value 
1-year deposit interest 
rate 
1.616375 0.000 
Constant term -3.763452 0.044 
 
From table 4.2.7, we can clearly see that the p-value on 1-year deposit interest rate is 
0.000 that means 1-year deposit interest rate is significant. The long relationship 
between inflation rate and 1-year deposit interest rate is:  
Inflation rate = -3.763452 + 1.616375 YDIR 
 
Inflation rate has positive relationship with 1-year interest rate, on average, one more 
unit in 1-year deposit interest rate increases 1.616375 units in inflation rate. When 
1-year deposit interest rate is equal to zero, the inflation rate is negative 3.763452. 
 
Thirdly, the equation (Expected inflationt =Įȕ1CDIRt) has been regressed by OLS to 
estimate the relationship between inflation and 1-year deposit interest, and the results 
show in the table 4.2.8 
 
Table 4.2.8 
Dependent variable- expected 
inflation  
coefficient p-value 
Current deposit interest rate 3.912353 0.002 
Constant  term -1.90882 0.443 
The table 4.2.8 shows that Current deposit interest rate is significant with expected 
inflation due to p-value = 0.002. The long relationship between expected inflation and 
current deposit interest rate is: 
Expected inflation = -1.90882 + 3.912353 CDIR 
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Expected inflation is positively correlated with current deposit interest rate, the higher 
interest rate, the higher rate of expected inflation. On average, an additional unit 
increase in current deposit interest rate would lead to 3.912353 units increase in 
expected inflation. When current deposit is equal to zero, the expected inflation rate is 
negative 1.90882. 
 
Finally, the equation (Expected inflationt  Įȕ1YDIRt) has been regressed by OLS to 
estimate the relationship between expected inflation and 1-year deposit interest, and 
the results shown in the table 4.2.9 
 
Table 4.2.9 
Dependent variable- 
inflation rate 
coefficient p-value 
1-year deposit interest 
rate 
1.663188 0.000 
Constant  term -4.074858 0.025 
 
According to the table 4.2.9, p-value on YDIR is 0.000 which means 1-year deposit 
interest rate is significant correlated with expected inflation. The long run relationship 
between expected inflation and 1-year deposit interest rate is:  
Expected inflation = -4.074858 + 1.663188 YDIR 
 
1-year deposit interest rate has a positive impact on expected inflation, on average, 
one more unit in 1-year deposit interest rate increases 1.663188 units in expected 
inflation. When 1-year deposit interest rate is equal to zero, the expected inflation rate 
is negative 4.074858. 
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4.3 Result of data in group A 
The relationship between inflation and current deposit interest, and the relationship 
between inflation and 1-year deposit interest have shown as follows 
 
Inflation rate = -1.571654 + 3.758705 CDIR 
Inflation rate = -3.763452 + 1.616375 YDIR 
 
Inflation rates are positive correlated with official interest rates. From the comparison 
of the constant terms in the two equations, we can see when the independent 
variable takes the value zero, the inflation rate is different, and -3.76<-1.57, so if both 
Current deposit interest rate and 1-year deposit interest rate are zero, then inflation 
rate will be more negatively influenced by the latter one ± 1-year deposit interest rate. 
Moreover, the coefficient on Current deposit interest rate is 3.758705, and the 
coefficient on 1-year deposit interest rate is 1.616375, 3.758705>1.616375, meaning 
changes on short term official interest rate-current deposit interest rate have more 
influence on inflation rate compared with long term official interest rate- 1-year deposit 
interest rate. 
 
The long relationships between expected inflation and interest rate are as below: 
Expected inflation = -1.90882 + 3.912353 CDIR 
Expected inflation = -4.074858 + 1.663188 YDIR 
 
The same with inflation rate, the official interest rates have a positive impact on 
expected inflation. Secondly, when Current deposit interest rate and 1-year deposit 
interest rate are both zero, expected inflation will be more negatively influenced by 
the latter one-YDIR which is a long term official interest rate. Moreover, changes on 
short term official interest rate- Current deposit interest rate have more impact on 
expected inflation compared with long term interest rate- 1-year deposit interest rate.  
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The positive relationships between inflation rate and official interest rate, and the 
between expected inflation and official interest rate provide a support to Fisher effect. 
However the coefficients on current deposit interest rate and 1-year deposit interest 
rate are both different from one, thus one-to-one Fisher coefficient does not exist in 
China.  
 
4.4 Analysis of data in group B  
Graph 4.4.1 
inflation, expected inflation and China's inter-bank
offered rate in the period of 2002.11-2009.6
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The data in group B comprises inflation, expected inflation and market interest rate - 
CKLQD¶V LQWHU-bank offered rate from November 2002 to June 2009, at month 
frequency. From graph 4.4.1, we can see that inflation rate and expected inflation 
have two trends, one is in the period of November 2002 to December 2005, and 
another is from January 2006 to June 2009. It is therefore after discussing inflation, 
expected inflation and market interest rate in the entire period, these three variables 
in periods of 2002.11-2005.12 and 2006.1-2009.6 will be analyzed respectively. 
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4.4.1 The entire period 
4.4.1.1 Employing Autoregressive model 
%HIRUH HPSOR\LQJ WKH XQLW URRW WHVW RI LQIODWLRQ H[SHFWHG LQIODWLRQ DQG &KLQD¶V
inter-bank offered rate in the period of November 2002- June 2009, the 
autoregressive test is used to determine how many lags are needed for those 
variables to correct error correlation when employing Augmented Dickey-Fuller test.  
 
Firstly, employing AR test on inflation, the equation shown below will be regressed by 
OLS. 
Inflationt =Įȕ1inflationt-1ȕ2inflationt-2ȕ3inflationt-3 
 
Table 4.4.1 
dependent variable- inflation p-value 
First difference variable of inflation 0.000 
Second lagged difference variable of inflation 0.822 
Third lagged difference variable of inflation 0.103 
 
The results of employing AR test is shown in table 4.4.1, we can clearly see that for 
the p-values for lag 1 is equal to 0.00, and p-values with other lags are both greater 
than 0.05, so the inflation rate significantly correlated with the first difference term of 
itself. Therefore, the testing of stationary or stationary on inflation rate will be 
estimated by applying ADF test with one lagged difference term. 
In the second place, the equation (Expected inflationt = Į  ȕ1expected 
inflationt-1ȕ2expected inflation t-2ȕ3expected inflationt-3) will be regressed by OLS, 
and the results shown in table 4.4.2. 
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Table 4.4.2 
dependent variable- expected inflation  p-value 
First lagged difference variable of expected 
inflation 
0.000 
Second lagged difference variable of expected 
inflation 
0.852 
Third lagged difference variable of expected 
inflation 
0.097 
 
From table 4.4.2, we can clearly see that only the first lagged value is significant due 
to p-value=0.  
 
Thirdly, emplR\LQJ$5WHVWRQ&KLQD¶VLQWHU-bank offered rate (CHIBOR), the equation 
(CHIBORt =Įȕ1CHIBORt-1ȕ2CHIBORt-2ȕ3CHIBORt-3) will be regressed by OLS, 
and the results shown in table 4.4.3. 
 
Table 4.4.3 
dependent variable- expected inflation  p-value 
)LUVW ODJJHG GLIIHUHQFH YDULDEOH RI &KLQD¶V
inter-bank offered rate 
0.000 
Second lagged diIIHUHQFH YDULDEOH RI &KLQD¶V
inter-bank offered rate 
0.542 
7KLUG ODJJHG GLIIHUHQFH YDULDEOH RI &KLQD¶V
inter-bank offered rate 
0.477 
 
From table 4.4.3, we can clearly see that p-value on the first difference term of 
CKLQD¶VLQWHU-bank offered rate is equal to 0, meaning &KLQD¶VLQWHU-bank offered rate 
is significantly correlated with the first difference term of itself.  
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Consequently, ADF test with one lagged difference term will be applied to test the 
stationary (or non-stationary) of inflation rate, exSHFWHG LQIODWLRQ DQG &KLQD¶V
inter-bank offered rate.  
4.4.1.2 Employing unit root test 
Graph 4.4.1 shows that the mean of inflation ratH H[SHFWHG LQIODWLRQ DQG &KLQD¶V
inter-bank offered rate are more than zero, and they dose not appear to be linear 
trend. In addition, they all correlated with one lagged value. Thus we will estimate the 
stationary or non-stationary of these three variables by using ADF test with one 
lagged value, and employing constant and no trend formulation.  
 
Table 4.4.4- the results of unit root test  
 ADF 
statistic 
1%Critical 
value  
5%Critical 
value 
10%Critical 
value 
Inflation rate -1.358 -2.377 -1.665 -1.293 
Expected 
inflation  
-1.519 -2.377 -1.665 -1.293 
&KLQD¶V
inter-bank 
offered 
interest 
-2.127 -2.377 -1.665 -1.293 
  
The table 4.4.4 shows that the results of unit root test on inflation, expected inflation 
DQG&KLQD¶VLQWHU-bank offered interest. The absolute value of t- statistic for inflation 
rate is smaller than that of 1%critical value and 5% critical value, but not 10 % critical 
value. Thus the null hypothesis of stationary allows rejecting only at 10% critical value, 
but not quite at the 1% and 5% critical value. The same as inflation, expected inflation 
rate, it is stationary only at the 90% level of significance, but not for 99 % and 95% 
OHYHO RI VLJQLILFDQFH )RU &KLQD¶V LQWHU-bank offered interest, the absolute value of 
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t-statistic is greater than that of 5% and 10%critical value, but less than 1% critical 
value.  
 
In conclusion, inflation rate and expected inflation rate are stationary at 90% level of 
significance, and are non-stationary at 95% and 99% level of significance; while 
CKLQD¶LQWHU-bank offered rate is stationary at 90% and 95% level of significance, and 
are non-stationary at 99% level of significance. This work use 95 % confidence 
interval to test hypothesis, so there is no spurious problem between inflation 
(expected inflation) and &KLQD¶LQWHU-bank offered rate, and co-integration test is not 
needed. 
4.4.1.3 Regression of inflation (expected inflation) on &KLQD¶VLQWHU-bank offered 
rate 
In order to estimate the relationships EHWZHHQLQIODWLRQDQG&KLQD¶VLQWHU-bank offered 
rate, DQGEHWZHHQH[SHFWHGLQIODWLRQDQG&KLQD¶VLQWHU-bank offered rate, the equation 
A (Inflationt  Įȕ1CHIBORt) and equation B (Expected inflationt  Įȕ1CHIBORt) will 
be regressed by OLS, and the results show in the table 4.4.5 and table 4.4.6 
respectively. 
 
Table 4.4.5 
Dependent variable- 
inflation rate 
coefficient p-value 
&KLQD¶V LQWHU-bank 
offered rate 
2.793714 0.000 
Constant term -3.115362 0.000 
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Table 4.4.6 
Dependent variable- 
expected inflation  
coefficient p-value 
&KLQD¶V LQWHU-bank 
offered rate 
2.584014 0.000 
Constant term -2.672068 0.003 
 
The table 4.4.5 shows that &KLQD¶s inter-bank offered rate is significantly correlated 
with inflation due to p-value=0 and the long run relationship between the inflation and 
&KLQD¶VLQWHU-bank offered rate is: 
Inflation rate= -3.115362+2.793714CHIBOR 
 
7KHLQIODWLRQUDWHLVSRVLWLYHO\FRUUHODWHGZLWK&KLQD¶VLQWHU-bank offered rate, one unit 
LQFUHDVHLQ&KLQD¶VLQWHU-bank offered rate would lead to 2.793714 units increase in 
inflation rate. 
 
The table 4.4.6 shows &KLQD¶V LQWHUHVW-bank offered rate is significantly correlated 
with expected inflation, and the long run relationship between expected inflation and 
&KLQD¶VLQWHU-bank offered rate is: 
Expected inflation = -2.672068 + 2.584014CHIBOR 
 
7KHH[SHFWHGLQIODWLRQLVSRVLWLYHO\FRUUHODWHGZLWK&KLQD¶VLQWHU-bank offered rate, one 
XQLWLQFUHDVHLQ&KLQD¶VLQWHU-bank offered rate would lead to 2.584014 units increase 
in inflation rate.  
4.4.2 The period of Nov 2002- Dec 2005 
After employing Autoregressive model, the results show that, in the period from 
November 2002 to December 2005, the inflation rate is correlated with the first 
difference term of variable, as well as expected inflation and &KLQD¶V LQWHU-bank 
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offered rate, please see more detail in appendix 4.2. Moreover, constant and on trend 
formulation will be used since the mean of inflation rate, expected inflation and 
CHIBOR are more than zero, and they display non linear trend.  
 
Table 4.4.8 The result of unit root test (from November 2002 to December 2005) 
 ADF 
statistic 
1%Critical 
value  
5%Critical 
value 
10%Critical 
value 
Inflation rate -1.94 -2.445 -1.692 -1.308 
Expected inflation  -1.925 -2.445 -1.692 -1.308 
&KLQD¶V LQWHU-bank 
offered interest 
-1.64 -2.445 -1.692 -1.308 
 
The table 4.4.8 shows the result of testing stationary or non-stationary of inflation, 
H[SHFWHGLQIODWLRQDQG&KLQD¶VLQWHU-bank offered interest in the period of November 
2002- December 2005. For inflation, the absolute value of t-statistic is less than that 
of 1% critical value, but is greater than that of 5% and 10% critical value. Thus null 
hypothesis that the inflation rate is stationary can be rejected at 95% and 90 % level 
of significance, but not at 99% level of significance. The expected inflation is similar 
with inflation rate, allowing rejecting the null hypothesis at 95% and 90% level of 
significance, but not quite at 99% level of significance. For &KLQD¶VLQWHU-bank offered 
rate, the null hypothesis can be reject only at 90% level of significance, but not at 95% 
and 99% level of significance.  
 
&RQVHTXHQWO\LQIODWLRQUDWHH[SHFWHGLQIODWLRQUDWHDQG&KLQD¶VLQWHU-bank offered rate 
in the period of November 2002 to December 2005 are stationary at 90% level of 
significance. Moreover inflation rate and expected inflation are stationary and 
CHIBOR is non-stationary at 95% level of significance. Furthermore the three 
variables are non-stationary at 99% level of significance. Because 95% confidence 
interval is used to test the hypothesis, so there is no spurious problem, and the 
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co-integration test is not needed. 
 
Regress the equation A (Inflationt  Įȕ1CHIBORt) and equation B (Expected inflationt 
 Įȕ1CHIBORt) WRHVWLPDWHWKHUHODWLRQVKLSEHWZHHQLQIODWLRQDQG&KLQD¶VLQWHU-bank 
offered rate, DQGWKHUHODWLRQVKLSEHWZHHQH[SHFWHGLQIODWLRQDQG&KLQD¶VLQWHU-bank 
offered rate, the results of them are in the table 4.4.9 and table 4.4.10 
 
Table 4.4.9 
Dependent variable- 
inflation rate 
coefficient p-value 
&KLQD¶V LQWHU-bank 
offered rate 
1.529032 0.048 
Constant term -0.9815019 0.534 
 
Table 4.4.10 
Dependent variable- 
expected inflation  
coefficient p-value 
&KLQD¶V LQWHU-bank 
offered rate 
0.9948115 0.224 
Constant term 0.0586337 0.972 
 
The table 4.4.9 shows &KLQD¶VLQWHU-bank offered rate is significantly correlated with 
inflation due to p-value=0.048 and the long run relationship between them is: 
Inflation rate= -0.9815019+1.529032CHIBOR
 
 
Inflation rate has pRVLWLYHUHODWLRQVKLSZLWK&KLQD¶VLQWHU-bank offered rate, the higher 
WKH&KLQD¶VLQWHU-bank offered rate, higher the inflation.  On average, one more unit 
LQ&KLQD¶VLQWHU-bank offered rate increase 1.529032 units in inflation rate. 
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The table 4.4.10 showV &KLQD¶V LQWHU-bank offered rate is not significant correlated 
with expected inflation, since the p-value is greater than 0.1. Therefore there is no 
long run relationship between expected inflation DQG&KLQD¶VLQWHU-bank offered rate. 
4.4.3 The period of Jan 2006- June 2009 
After doing the Autoregressive model, the results shows that inflation, expected 
LQIODWLRQDQG&KLQD¶V LQWHU-bank offered rate between January 2006 and June 2009 
are correlated with one lagged value, please see more detail in appendix 4.3. 
Moreover, constant and no trend formulation will be used, due to the mean of inflation 
rate, expected inflation and CHIBOR are bigger than zero, and they display non linear 
trend.  
 
Table 4.4.12 
 ADF 
statistic 
1%Critical 
value  
5%Critical 
value 
10%Critical 
value 
Inflation rate -0.599 -2.431 -1.687 -1.305 
Expected inflation  -0.552 -2.431 -1.687 -1.305 
&KLQD¶V LQWHU-bank 
offered interest 
-1.552 -2.431 -1.687 -1.305 
 
The table 4.4.12 shows that unit root test of inflation, expected inflation and China ¶V
inter-bank offered interest in the period of Jan 2006- June 2009. For inflation rate, the 
null hypothesis does not reject at any level of significance due to the absolute value of 
t-statistic is less than that of critical values. The same with inflation rate, expected 
inflation rate is non-VWDWLRQDU\ IURP -DQXDU\  WR -XQH  )RU &KLQD¶V
inter-bank offered rate, we reject the null hypothesis at 90% level of significance, but 
not at 95% and 99% level of significance.  
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In conclusion, during the period of January 2006 to June 2009, inflation rate and 
expected inflation rate are non-VWDWLRQDU\DWDQ\OHYHORIVLJQLILFDQFH:KLOH&KLQD¶V
inter-bank offered rates are non-stationary at 99% and 95% level of significance, but 
are stationary at 90% level of significance. This work use 95% confidence interval to 
test hypothesis and there is spurious problem among them at 95% level of 
significance, so the co-integration test will be employed in the following 
4.4.3.1 Co-integration 
Regression the equation A (Inflationt  Įȕ1CHIBOR) and equation B (Expected 
inflationt  Įȕ1CHIBORt) to test WKH UHODWLRQVKLS EHWZHHQ LQIODWLRQ DQG &KLQD¶V
inter-bank offered rate, and the relationship between expected rate of inflation and 
&KLQD¶V LQWHU-bank offered rate by using OLS, and the results shown in the table 
4.4.13 and table 4.4.14 
 
Table 4.4.13 
Dependent variable- 
inflation rate 
coefficient p-value 
&KLQD¶V LQWHU-bank 
offered rate 
2.999061 0.000 
Constant term -3.123686 0.006 
 
Table 4.4.14 
Dependent variable- 
expected inflation  
coefficient p-value 
&KLQD¶V LQWHU-bank 
offered rate 
2.81429 0.000 
Constant term -2.648473 0.017 
 
From table 4.4.13 and table 4.4.14, we can see that &KLQD¶VLQWHU-bank offered rate is 
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significantly correlated with inflation and expected inflation due to p-value=0.  
 
7KH WZRHVWLPDWLRQRI WKH ORQJ UXQ UHODWLRQVKLSEHWZHHQ&KLQD¶V LQWHU-bank offered 
rate (CHIBOR) and inflation (or expected inflation) are 
 
Inflationt= -3.123686 + 2.999061CHIBORt+u1 
 
Expected inflationt= -2.648473 + 2.81429CHIBORt +u2  
 
Testing co-LQWHJUDWLRQRILQIODWLRQUDWHDQGH[SHFWHGLQIODWLRQDQG&KLQD¶VLQWHU-bank 
offered rate is equal to testing the stationary or non-stationary of residuals. If u1 (u2) is 
stationary, then inflation rate (expected inflation) is co-integrated ZLWK &KLQD¶V
inter-bank offered rate, and they have long run relationship shown above. 
 
For u1, there is constant term in the co-integration regression, as well as u2. So we 
adopt the constant and drift formulation to test the stationary or non-stationary for 
them.  
 
Moreover the results of using autoregressive test on u1 and u2 show that both of them 
are significant with one lagged values, please see more details in appendix 4.3. Thus, 
we will use ADF test to estimate the stationary of residuals with one lagged values to 
correct the autocorrelation errors. In addition, since constant and no trend formulation 
is adopted, the ADF statistic should be compared with critical value in equation Yt Į
ȕ[t + et . 
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Table 4.4.15The result of unit root test on residuals 
 ADF statistic 1% critical 
value 
5% critical 
value 
10% critical 
value 
u1 -1.973    
u2 -1.825    
Yt   Į  ȕ[t + 
et  
 -3.96 -3.37 -3.07 
 
Table 4.4.15 shows that the results of unit root test on u1 and u2. The absolute value 
of ADF statistic of u1 is less than that of critical values at all critical values, so the null 
hypothesis that the residual is non-stationary does not rejected. We conclude that u1 
is non-VWDWLRQDU\PHDQLQJ WKH LQIODWLRQ UDWHDQG&KLQD¶V LQWHU-bank offered rate are 
not co-integrated. For u2, the ADF statistic is smaller than all critical values too, so the 
expected inflation rate is also not co-LQWHJUDWHGZLWK&KLQD¶VLQWHU-bank offered rate. 
Thus the regression of inflation on market interest rate, and regression of expected 
inflation on market interest rate are not valid. Inflation and market interest rate do not 
have significant long run relationship as shown above, and expected inflation is not 
significant correlated with market interest rate too.  
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4.5 Result of data in group B 
Table 4.5.1 
Inflation rate Constant term Coefficient on 
interest rate 
Relationship 
From Nov 2002 to 
June 2009 
-3.115362 2.793714 Positive 
From Nov 2002 to 
Dec 2005 
-0.9815019 1.529032 Positive 
From Jan 2006 to 
June 2009 
No relationship 
 
Table 4.5.1 summaries the relationships EHWZHHQLQIODWLRQUDWHDQG&KLQD¶VLQWHU-bank 
offered rate in entire period and two sub-periods. Consequently, Inflation rate and 
market interest rate have positive relationship, expect the period between January 
2006 and June 2009. And iI&KLQD¶VLQWHU-bank offered rate takes the value of zero, 
the inflation rate will be negative.  
 
Table 4.5.2 
Expected inflation Constant term Coefficient on 
interest rate 
Relationship 
From Nov 2002 to 
June 2009 
-2.672068 2.584014 Positive 
From Nov 2002 to 
Dec 2005 
([SHFWHGLQIODWLRQLVQRWVLJQLILFDQWFRUUHODWHGZLWK&KLQD¶V
inter-bank offered rate 
From Jan 2006 to 
June 2009 
No significant relationship between expected inflation and 
&KLQD¶VLQWHU-bank offered rate 
 
Table 4.5.2 summarizes the long run relationship between expected inflation and 
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&KLQD¶V LQWHU-bank offered rate in entire period and two sub-periods. In conclusion, 
China¶V LQWHU-bank offered rate are positive correlated with the expected inflation in 
the entire period, if ChLQD¶VLQWHU-bank offered rate takes the value of zero, the inflation 
rate will be negative. But expected inflation and &KLQD¶VLQWHU-bank offered interests 
are not correlated in the two sub periods 2002.11-2005.12 and 2006.1-2009.6.  
 
There is weak evidence of market interest rate is positive correlated with inflation and 
expected inflation consistent with Fisher effect. Moreover WKHFRHIILFLHQWVRQ&KLQD¶V
inter-bank offered rate are different from one in the entire period, thus one-to-one 
Fisher coefficient does not exist in China 
4.6 Conclusion 
This chapter has analyzed the stationary or non-stationary of the data in group A and 
group B. This work use 95% confidence interval to test hypothesis, for group A there 
is no spurious problem between inflation (or expected inflation) and official interest 
rate, so co-integration test was not employed. In addition, inflation (or expected 
inflation) is positive correlated with official interest rate, but the coefficients on official 
interest rate dose not satisfy with one-to-one Fisher coefficient.  
 
For group B, there is spurious problem when estimating the relationship between 
inflation (or expected inflation) and market interest rate in the period of Jan 2006-June 
2009, so co-integration test has been applied. The result of co-integration test is 
&KLQD¶LQWHU-bank offered rate is not co-integrated with inflation and expected inflation. 
In the period of Nov 2002- 'HF&KLQD¶VLQWHU-bank offered rate is significant with 
inflation but not expected inflation. Moreover &KLQD¶ LQWHU-bank offered interest is 
positive correlated with inflation and expected inflation in entire period, the coefficient 
on market interest rate of expected interest are different from one-to-one.  
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5 Conclusion 
This paper is to investigate the relationship between inflation (or expected inflation) 
and interest. Fisher effect, which is the oldest and most basic theory with respect to 
this topic, has been introduced. In addition, literatures which attempt to estimate 
)LVKHU¶VFRQFOXVLRQVKDYH been discussed, including empirical works on whether real 
interest is constant, whether the relationship between inflation and interest is positive, 
testing the stationary or non-stationary on inflation and interest and testing 
co-integration between them. Because the data in these researches are from different 
countries, periods, or testing methods, they could not come up with a unanimous 
conclusion.  
 
This paper has examined the relationship between inflation (or expected inflation) and 
interest rate by analyzing two groups of data. Group A comprises annual inflation, 
expected inflation and official interest rate (current deposit interest rate and 1-year 
deposit interest rate) in the period of 1980-2008. Group B comprises inflation, 
expected inflation and PDUNHW LQWHUHVW UDWH &KLQD¶V LQWHU-bank offered rate) from 
November 2002 to June 2009, at monthly frequency. For Group B, the entire period of 
data has been analyzed first, then the entire period has been divided into two parts, 
one is from November 2002 to December 2005, the other is from January 2006 to 
June 2009, and data in each period have been estimated respectively.  
 
To search the link between inflation (or expected inflation) and interest rate, 
quantitative research method has been used. Autoregressive model has been 
employed to determine how many lagged values are correlated with inflation, 
expected inflation and interest rate; Augmented Dickey-Fuller test has been applied 
to test the stationary or non-stationary; Engle-Granger test has been used to test the 
co-integration.  
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This paper uses 95 percent confidence interval to test hypothesis and the results of 
data in group A show that there is no spurious problem between official interest rate 
and inflation (or expected inflation), and they are both significant positive correlated. 
:KLOHIRUJURXS%&KLQD¶VLQWHU-bank offered rate is significant positive correlated with 
inflation and expected inflation in the entire period of 2002.11-2009.6. In the 
sub-period of 2002.11-&KLQD¶VLQWHU-bank offered rate is significant positive 
correlated with inflation, but not expected inflation since p-value > 0.1. In the 
sub-period of 2006.1-WKHUHLVDVSXULRXVSUREOHPEHWZHHQ&KLQD¶VLQWHU-bank 
offered rate and inflation (or expected inflation), and they are not co-integrated, so the 
relationship between them is meaningless. In conclusion, inflation and expected 
inflation both have positive relationship between official interest rate. The higher 
interest rate, the higher inflation is. Thus, in the condition of high level of inflation rate, 
government should lower interest rate; while in the condition of low or negative 
inflation, government should employ higher interest rate policy. And there is weak 
evidence of positive relationship between market interest rate-&KLQD¶VLQWHU-bank rate 
and inflation (or expected inflation) meaning.  
 
In addition, when current deposit interest rate and 1-year deposit interest rate are 
greater than zero, changes on short term interest rate- current deposit interest rate 
have greater influence on both inflation and expected inflation compared with long 
term interest rate ± 1-year deposit interest rate. When current deposit interest rate 
and 1-year deposit interest rate are equal to zero, inflation and expected inflation both 
will be more negatively affected by 1-year deposit interest rate, compared with current 
deposit interest rate. Normally, interest rate should be greater than zero, thus when 
inflation is far away from target inflation, adjusting short term interest rate will receive 
more satisfactory results.   
 
Furthermore, the one-to-one Fisher coefficient dose not establish in China. 
 
Consequently, this paper provide partial evidence in favor of Fisher effect, however it 
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indicates that the one-to-one relationship between expected inflation and interest 
dose not exist in China.  
 
In this dissertation the relationship between inflation (or expected inflation) and 
interest rate has been analyzed. However, there are many aspects that needed to be 
in-depth analyzed; this is also the direction of the future work. Firstly, the Chinese 
inflation rate in 2008 was 5.9 percent, which was much higher than the inflation target 
± 3% (http://www.stats.gov.cn), some scholars suggested using the RMB appreciation 
to restraint the high inflation rate. The analysis about the influences of the RMB 
appreciation on the Chinese inflation rate will be the future work. Moreover, the 
relationship between the inflation and the economic growth should also be in-dept 
researched. 
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6. Appendix  
Appendix 1 
year 
inflation 
rate 
Current deposit 
interest rate 
1 year deposit 
interest rate 
expected 
inflation 
1980 6 2.16 5.76 5 
1981 2.4 2.88 5.76 6 
1982 1.9 2.88 6.84 2.4 
1983 1.5 2.88 6.84 1.9 
1984 2.8 2.88 6.84 1.5 
1985 9.3 2.88 7.2 2.8 
1986 6.5 2.88 7.2 9.3 
1987 7.3 2.88 7.2 6.5 
1988 18.8 2.88 8.64 7.3 
1989 18 2.88 11.3 18.8 
1990 3.1 2.16 10.1 18 
1991 3.4 1.8 7.56 3.1 
1992 6.4 1.8 7.56 3.4 
1993 14.7 2.16 10.09 6.4 
1994 24.1 3.15 11 14.7 
1995 17.1 3.15 11 24.1 
1996 8.3 2.97 8.325 17.1 
1997 2.8 1.98 5.67 8.3 
1998 -0.8 1.71 4.77 2.8 
1999 -1.4 1.71 2.25 -0.8 
2000 0.4 1.44 2.25 -1.4 
2001 0.7 0.99 2.25 0.4 
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2002 -0.8 0.72 1.98 0.7 
2003 1.2 0.72 1.98 -0.8 
2004 3.9 0.72 2.25 1.2 
2005 1.8 0.72 2.25 3.9 
2006 1.5 0.72 2.52 1.8 
2007 4.8 0.72 3.4 1.5 
2008 5.9 0.36 2.9 4.8 
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Appendix 2 
time inflation rate 
CKLQD¶VLQWHU-bank 
offered rate expected inflation 
2002 Nov -0.7 2.113847 -0.8 
2002 Dec -0.4 2.225418 -0.7 
2003 Jan 0.4 2.17036 -0.4 
2003 Feb 0.2 2.13427 0.4 
2003 March 0.9 2.0552 0.2 
2003 April 1 1.975 0.9 
2003 May 0.7 2.02332 1 
2003 Jun 0.3 2.1103 0.7 
2003 July 0.5 2.15 0.3 
2003 Aug 0.9 2.19 0.5 
2003 Sep 1.1 2.64969 0.9 
2003 Oct 1.8 2.8624 1.1 
2003 Nov 3 2.51 1.8 
2003 Dec 3.2 2.1714 3 
2004 Jan 3.2 2.38 3.2 
2004 Feb 2.1 2.24 3.2 
2004 March 3 2.0815 2.1 
2004 April 3.8 2.275 3 
2004 May 4.4 2.212 3.8 
2004 Jun 5 2.3677 4.4 
2004 July 5.3 2.334 5 
2004 Aug 5.3 2.3357 5.3 
2004 Sep 5.2 2.2978 5.3 
2004 Oct 5.2 2.235388 5.2 
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2004 Nov 2.8 2.220975 5.2 
2004 Dec 2.4 2.0387 2.8 
2005 Jan 1.9 2.069 2.4 
2005 Feb 3.9 2.305688 1.9 
2005 March 2.7 1.9859 3.9 
2005 April 1.8 1.683989 2.7 
2005 May 1.8 1.518 1.8 
2005 Jun 1.6 1.4645 1.8 
2005 July 1.6 1.443 1.6 
2005 Aug 1.8 1.45289 1.6 
2005 Sep 0.9 1.51 1.8 
2005 Oct 1.2 1.46447 0.9 
2005 Nov 1.3 1.5018 1.2 
2005 Dec 1.6 1.7199 1.3 
2006 Jan 1.9 1.879 1.6 
2006 Feb 0.9 1.5766 1.9 
2006 March 0.8 1.655 0.9 
2006 April 1.2 1.82589 0.8 
2006 May 1.4 1.7586 1.2 
2006 Jun 1.5 2.07896 1.4 
2006 July 1 2.3096 1.5 
2006 Aug 1.3 2.4 1 
2006 Sep 1.5 2.32 1.3 
2006 Oct 1.4 2.397 1.5 
2006 Nov 1.9 3.05 1.4 
2006 Dec 2.8 2.25 1.9 
2007 Jan 2.2 1.86 2.8 
2007 Feb 2.7 2.69 2.2 
2007 March 3.3 1.73579 2.7 
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2007 April 3 2.82 3.3 
2007 May 3.4 2.0226 3 
2007 Jun 4.4 2.403 3.4 
2007 July 5.6 2.3326 4.4 
2007 Aug 6.5 2.0027 5.6 
2007 Sep 6.2 3.35889 6.5 
2007 Oct 6.5 3.58 6.2 
2007 Nov 6.9 2.277 6.5 
2007 Dec 6.5 2.08 6.9 
2008 Jan 7.1 2.316 6.5 
2008 Feb 8.7 2.67 7.1 
2008 March 8.3 2.255 8.7 
2008 April 8.5 2.587 8.3 
2008 May 7.7 2.83 8.5 
2008 Jun 7.1 3.07 7.7 
2008 July 6.3 2.69 7.1 
2008 Aug 4.9 2.8 6.3 
2008 Sep 4.6 2.878 4.9 
2008 Oct 4 2.704 4.6 
2008 Nov 2.4 2.3026 4 
2008 Dec 1.2 1.235 2.4 
2009 Jan 1 0.898 1.2 
2009 Feb -1.6 0.866 1 
2009 March -1.2 0.835 -1.6 
2009 April -1.5 0.858 -1.2 
2009 May -1.4 0.847 -1.5 
2009 Jun -1.7 0.855 -1.4 
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Appendix 3- data in group A 
1.Autoregressive model of inflation 
                                                                              
       _cons       2.2793   1.433175     1.59   0.126    -.6929225    5.251522
         L3.     .2275181    .208081     1.09   0.286    -.2040155    .6590516
         L2.     -.665763   .2741457    -2.43   0.024    -1.234306   -.0972196
         L1.     1.073735   .2077649     5.17   0.000      .642857    1.504613
          IR  
                                                                              
          IR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    1180.92962    25  47.2371847           Root MSE      =  4.7169
                                                       Adj R-squared =  0.5290
    Residual    489.490085    22  22.2495493           R-squared     =  0.5855
       Model    691.439532     3  230.479844           Prob > F      =  0.0002
                                                       F(  3,    22) =   10.36
      Source         SS       df       MS              Number of obs =      26
. regress IR L1.IR L2.IR L3.IR
 
2. Autoregressive model on expected inflation rate 
                                                                              
       _cons      2.32941   1.425903     1.63   0.117    -.6277325    5.286552
         L3.     .2271147   .2064278     1.10   0.283    -.2009903    .6552198
         L2.    -.6713553   .2716401    -2.47   0.022    -1.234702   -.1080081
         L1.     1.076956   .2045812     5.26   0.000     .6526807    1.501232
          EI  
                                                                              
          EI        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total      1198.745    25  47.9498001           Root MSE      =  4.7124
                                                       Adj R-squared =  0.5369
    Residual    488.557494    22  22.2071588           R-squared     =  0.5924
       Model    710.187508     3  236.729169           Prob > F      =  0.0002
                                                       F(  3,    22) =   10.66
      Source         SS       df       MS              Number of obs =      26
. regress EI L1.EI L2.EI L3.EI
 
3. Autoregressive model on current deposit interest rate 
                                                                              
       _cons     .0200235   .1859749     0.11   0.915    -.3656649    .4057118
         L3.     .1720645   .2068402     0.83   0.414    -.2568958    .6010249
         L2.    -.6331204   .3330195    -1.90   0.070    -1.323761    .0575198
         L1.     1.417289   .2161542     6.56   0.000     .9690129    1.865565
        CDIR  
                                                                              
        CDIR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    22.9840632    25  .919362526           Root MSE      =  .33706
                                                       Adj R-squared =  0.8764
    Residual    2.49933611    22  .113606187           R-squared     =  0.8913
       Model     20.484727     3  6.82824235           Prob > F      =  0.0000
                                                       F(  3,    22) =   60.10
      Source         SS       df       MS              Number of obs =      26
. regress CDIR L1.CDIR L2.CDIR L3.CDIR
 
4.Unit root test on inflation rate  
p-value for Z(t) = 0.0267
                                                                              
 Z(t)             -2.042            -2.508            -1.717            -1.321
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                           Z(t) has t-distribution            
Augmented Dickey-Fuller test for unit root         Number of obs   =        26
. dfuller IR, drift lags(2)
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5. Unit root test on expected inflation  
p-value for Z(t) = 0.0254
                                                                              
 Z(t)             -2.065            -2.508            -1.717            -1.321
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                           Z(t) has t-distribution            
Augmented Dickey-Fuller test for unit root         Number of obs   =        26
. dfuller EI, drift lags(2)
 
6.Unit root test on current deposit interest  
p-value for Z(t) = 0.1645
                                                                              
 Z(t)             -0.996            -2.492            -1.711            -1.318
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                           Z(t) has t-distribution            
Augmented Dickey-Fuller test for unit root         Number of obs   =        27
. dfuller CDIR, drift lags(1)
 
7.Unit root test on 1-year deposit interest 
p-value for Z(t) = 0.2162
                                                                              
 Z(t)             -0.800            -2.508            -1.717            -1.321
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                           Z(t) has t-distribution            
Augmented Dickey-Fuller test for unit root         Number of obs   =        26
. dfuller YDIR, drift lags(2)
 
 
8. Regression of inflation on current deposit interest rate 
                                                                              
       _cons    -1.571654   2.495244    -0.63   0.534    -6.691473    3.548164
        CDIR     3.758705    1.13625     3.31   0.003     1.427313    6.090096
                                                                              
          IR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    1211.58138    28  43.2707636           Root MSE      =  5.6508
                                                       Adj R-squared =  0.2620
    Residual    862.157899    27   31.931774           R-squared     =  0.2884
       Model    349.423482     1  349.423482           Prob > F      =  0.0027
                                                       F(  1,    27) =   10.94
      Source         SS       df       MS              Number of obs =      29
. regress IR CDIR
 
9. Regression of inflation on 1-year deposit interest 
 
                                                                              
       _cons    -3.763452   1.784416    -2.11   0.044    -7.424771   -.1021336
        YDIR     1.616375   .2656614     6.08   0.000     1.071283    2.161467
                                                                              
          IR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    1211.58138    28  43.2707636           Root MSE      =  4.3503
                                                       Adj R-squared =  0.5626
    Residual    510.982284    27  18.9252698           R-squared     =  0.5783
       Model    700.599097     1  700.599097           Prob > F      =  0.0000
                                                       F(  1,    27) =   37.02
      Source         SS       df       MS              Number of obs =      29
. regress IR YDIR
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10.Regression of expected inflation on current deposit interest 
                                                                              
       _cons     -1.90882   2.453894    -0.78   0.443    -6.943794    3.126154
        CDIR     3.912353    1.11742     3.50   0.002     1.619597    6.205109
                                                                              
          EI        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    1212.39448    28   43.299803           Root MSE      =  5.5572
                                                       Adj R-squared =  0.2868
    Residual    833.819666    27  30.8822098           R-squared     =  0.3123
       Model    378.574819     1  378.574819           Prob > F      =  0.0016
                                                       F(  1,    27) =   12.26
      Source         SS       df       MS              Number of obs =      29
. regress EI CDIR
 
11.Regression of expected inflation on 1-year deposit interest 
                                                                              
       _cons    -4.074858   1.712502    -2.38   0.025    -7.588623   -.5610936
        YDIR     1.663188    .254955     6.52   0.000     1.140064    2.186313
                                                                              
          EI        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    1212.39448    28   43.299803           Root MSE      =   4.175
                                                       Adj R-squared =  0.5974
    Residual    470.626298    27  17.4306036           R-squared     =  0.6118
       Model    741.768187     1  741.768187           Prob > F      =  0.0000
                                                       F(  1,    27) =   42.56
      Source         SS       df       MS              Number of obs =      29
. regress EI YDIR
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Appendix 4- data in group B 
Appendix 4.1- the whole period 
1.Autoregressive model of inflation rate 
                                                                              
       _cons      .143717   .1394588     1.03   0.306    -.1342239    .4216579
         L3.    -.1909102   .1156061    -1.65   0.103    -.4213128    .0394925
         L2.      .038833   .1719673     0.23   0.822    -.3038973    .3815634
         L1.     1.094839   .1147891     9.54   0.000     .8660647    1.323613
          IR  
                                                                              
          IR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    470.683635    76  6.19320573           Root MSE      =  .76296
                                                       Adj R-squared =  0.9060
    Residual    42.4942422    73  .582112907           R-squared     =  0.9097
       Model    428.189393     3  142.729798           Prob > F      =  0.0000
                                                       F(  3,    73) =  245.19
      Source         SS       df       MS              Number of obs =      77
. regress IR L1.IR L2.IR L3.IR
 
2.Autoregressive model of expected inflation 
                                                                              
       _cons     .1859574   .1402665     1.33   0.189    -.0935934    .4655082
         L3.     -.194299   .1155441    -1.68   0.097    -.4245781    .0359801
         L2.     .0322952   .1721435     0.19   0.852    -.3107864    .3753767
         L1.      1.09505   .1148354     9.54   0.000     .8661838    1.323917
          EI  
                                                                              
          EI        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    455.754544    76  5.99677031           Root MSE      =  .76329
                                                       Adj R-squared =  0.9028
    Residual    42.5305056    73  .582609666           R-squared     =  0.9067
       Model    413.224038     3  137.741346           Prob > F      =  0.0000
                                                       F(  3,    73) =  236.42
      Source         SS       df       MS              Number of obs =      77
. regress EI L1.EI L2.EI L3.EI
 
3.Autoregressive model of current deposit interest rate 
                                                                              
       _cons     .3083152   .2021652     1.53   0.132    -.0945994    .7112299
         L3.     .0872539   .1219818     0.72   0.477    -.1558556    .3303633
         L2.     .0861184   .1406545     0.61   0.542    -.1942057    .3664424
         L1.     .6711979   .1168829     5.74   0.000     .4382505    .9041452
      CHIBOR  
                                                                              
      CHIBOR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    25.4335411    76  .334651856           Root MSE      =  .38187
                                                       Adj R-squared =  0.5642
    Residual    10.6452351    73  .145825139           R-squared     =  0.5814
       Model    14.7883059     3  4.92943531           Prob > F      =  0.0000
                                                       F(  3,    73) =   33.80
      Source         SS       df       MS              Number of obs =      77
. regress CHIBOR L1.CHIBOR L2.CHIBOR L3.CHIBOR
 
4. unit root test on inflation rate 
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p-value for Z(t) = 0.0892
                                                                              
 Z(t)             -1.358            -2.377            -1.665            -1.293
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                           Z(t) has t-distribution            
Augmented Dickey-Fuller test for unit root         Number of obs   =        78
. dfuller IR, drift lags(1)
 
5.unit root on CHIBOR 
p-value for Z(t) = 0.0184
                                                                              
 Z(t)             -2.127            -2.377            -1.665            -1.293
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                           Z(t) has t-distribution            
Augmented Dickey-Fuller test for unit root         Number of obs   =        78
. dfuller CHIBOR, drift lags(1)
 
 
6.unit root test on expected inflation  
p-value for Z(t) = 0.0665
                                                                              
 Z(t)             -1.519            -2.377            -1.665            -1.293
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                           Z(t) has t-distribution            
Augmented Dickey-Fuller test for unit root         Number of obs   =        78
. dfuller EI, drift lags(1)
 
7.Regression of iQIODWLRQRQ&KLQD¶VLQWHU-bank offered rate 
                                                                              
       _cons    -3.115362   .8495053    -3.67   0.000    -4.806597   -1.424127
      CHIBOR     2.793714   .3892984     7.18   0.000     2.018681    3.568748
                                                                              
          IR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    499.514874    79  6.32297309           Root MSE      =   1.964
                                                       Adj R-squared =  0.3900
    Residual    300.868431    78  3.85728758           R-squared     =  0.3977
       Model    198.646443     1  198.646443           Prob > F      =  0.0000
                                                       F(  1,    78) =   51.50
      Source         SS       df       MS              Number of obs =      80
. regress IR CHIBOR
 
8.5HJUHVVLRQRIH[SHFWHGLQIODWLRQRQ&KLQD¶VLQWHU-bank offered rate 
                                                                              
       _cons    -2.672068   .8809657    -3.03   0.003    -4.425936   -.9181998
      CHIBOR     2.584014   .4037156     6.40   0.000     1.780278     3.38775
                                                                              
          EI        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    493.509998    79  6.24696201           Root MSE      =  2.0367
                                                       Adj R-squared =  0.3360
    Residual    323.565672    78  4.14827785           R-squared     =  0.3444
       Model    169.944326     1  169.944326           Prob > F      =  0.0000
                                                       F(  1,    78) =   40.97
      Source         SS       df       MS              Number of obs =      80
. regress EI CHIBOR
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p-value for Z(t) = 0.0043
                                                                              
 Z(t)             -2.699            -2.377            -1.665            -1.293
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                           Z(t) has t-distribution            
Augmented Dickey-Fuller test for unit root         Number of obs   =        78
. dfuller e, drift lag(1)
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Appendix 4.2 from Nov 2002 to Dec 2005 
1.autoregressive test on inflation  
                                                                              
       _cons     .3711642   .2362443     1.57   0.126    -.1106593    .8529876
         L3.    -.0649468   .1715352    -0.38   0.708    -.4147951    .2849015
         L2.     .0013715   .2422979     0.01   0.996    -.4927984    .4955414
         L1.     .9173196   .1786685     5.13   0.000     .5529228    1.281716
          IR  
                                                                              
          IR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    82.2097154    34   2.4179328           Root MSE      =   .7662
                                                       Adj R-squared =  0.7572
    Residual    18.1988508    31  .587059703           R-squared     =  0.7786
       Model    64.0108646     3  21.3369549           Prob > F      =  0.0000
                                                       F(  3,    31) =   36.35
      Source         SS       df       MS              Number of obs =      35
. regress IR L1.IR L2.IR L3.IR
 
2. autoregressive test on expected inflation 
                                                                              
       _cons     .4004368   .2273048     1.76   0.088    -.0631543     .864028
         L3.    -.0678759   .1721725    -0.39   0.696     -.419024    .2832722
         L2.    -.0026262   .2429723    -0.01   0.991    -.4981715    .4929191
         L1.     .9144197   .1790492     5.11   0.000     .5492465    1.279593
          EI  
                                                                              
          EI        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    85.4874297    34  2.51433617           Root MSE      =  .76829
                                                       Adj R-squared =  0.7652
    Residual    18.2984599    31    .5902729           R-squared     =  0.7860
       Model    67.1889698     3  22.3963233           Prob > F      =  0.0000
                                                       F(  3,    31) =   37.94
      Source         SS       df       MS              Number of obs =      35
. regress EI L1.EI L2.EI L3.EI
 
3. autoregrHVVLYHWHVWRQ&KLQD¶VLQWHU-bank offered rate 
                                                                              
       _cons     .1752372   .1949961     0.90   0.376    -.2224599    .5729343
         L3.     .2575946   .1837665     1.40   0.171    -.1171996    .6323888
         L2.    -.4708834   .2550028    -1.85   0.074    -.9909651    .0491982
         L1.     1.122199   .1760498     6.37   0.000     .7631434    1.481255
      CHIBOR  
                                                                              
      CHIBOR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    4.50106231    34  .132384186           Root MSE      =  .17007
                                                       Adj R-squared =  0.7815
    Residual    .896680701    31  .028925184           R-squared     =  0.8008
       Model    3.60438161     3  1.20146054           Prob > F      =  0.0000
                                                       F(  3,    31) =   41.54
      Source         SS       df       MS              Number of obs =      35
. regress CHIBOR L1.CHIBOR L2.CHIBOR L3.CHIBOR
 
 
4. Unit root test on inflation rate 
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p-value for Z(t) = 0.0305
                                                                              
 Z(t)             -1.940            -2.445            -1.692            -1.308
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                           Z(t) has t-distribution            
Augmented Dickey-Fuller test for unit root         Number of obs   =        36
. dfuller IR, drift lag(1)
 
 
5. Unit root test on expected inflation 
p-value for Z(t) = 0.0314
                                                                              
 Z(t)             -1.925            -2.445            -1.692            -1.308
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                           Z(t) has t-distribution            
Augmented Dickey-Fuller test for unit root         Number of obs   =        36
. dfuller EI, drift lag(1)
 
 
6. unit root test on CHIBOR 
p-value for Z(t) = 0.0553
                                                                              
 Z(t)             -1.640            -2.445            -1.692            -1.308
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                           Z(t) has t-distribution            
Augmented Dickey-Fuller test for unit root         Number of obs   =        36
. dfuller CHIBOR,  drift lag(1)
 
 
7.5HJUHVVLRQRILQIODWLRQRQ&KLQD¶VLQWHU-bank offered rate 
                                                                              
       _cons    -.9815019    1.56324    -0.63   0.534    -4.151899    2.188895
      CHIBOR     1.529032   .7465388     2.05   0.048     .0149813    3.043083
                                                                              
          IR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    101.768685    37  2.75050501           Root MSE      =  1.5912
                                                       Adj R-squared =  0.0795
    Residual    91.1475498    36  2.53187638           R-squared     =  0.1044
       Model    10.6211354     1  10.6211354           Prob > F      =  0.0479
                                                       F(  1,    36) =    4.19
      Source         SS       df       MS              Number of obs =      38
. regress IR CHIBOR
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8.Regression of expected LQIODWLRQRQ&KLQD¶VLQWHU-bank offered rate 
                                                                              
       _cons     .0586337   1.682994     0.03   0.972    -3.354637    3.471905
      CHIBOR     .9948115   .8037287     1.24   0.224    -.6352258    2.624849
                                                                              
          EI        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    110.143422    37  2.97684925           Root MSE      =  1.7131
                                                       Adj R-squared =  0.0142
    Residual    105.647494    36  2.93465261           R-squared     =  0.0408
       Model    4.49592819     1  4.49592819           Prob > F      =  0.2238
                                                       F(  1,    36) =    1.53
      Source         SS       df       MS              Number of obs =      38
. regress EI CHIBOR
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4.3 Appendix - From 2006.1-2009.6 
1. autoregressive test on inflation 
                                                                              
       _cons     .1519554   .2071682     0.73   0.468    -.2686184    .5725293
         L3.    -.3055907   .1653417    -1.85   0.073    -.6412522    .0300708
         L2.     .0805965   .2544035     0.32   0.753    -.4358702    .5970631
         L1.     1.175249   .1619298     7.26   0.000     .8465144    1.503984
          IR  
                                                                              
          IR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    356.729229    38  9.38761128           Root MSE      =   .7714
                                                       Adj R-squared =  0.9366
    Residual     20.826764    35  .595050401           R-squared     =  0.9416
       Model    335.902465     3  111.967488           Prob > F      =  0.0000
                                                       F(  3,    35) =  188.16
      Source         SS       df       MS              Number of obs =      39
. regress IR L1.IR L2.IR L3.IR
 
 
2.autoregressive test on expected inflation 
                                                                              
       _cons     .1565553   .2276862     0.69   0.496    -.3056724    .6187829
         L3.    -.2087194    .167188    -1.25   0.220    -.5481292    .1306904
         L2.    -.0122971    .250271    -0.05   0.961    -.5203743      .49578
         L1.     1.170373   .1617611     7.24   0.000      .841981    1.498766
          EI  
                                                                              
          EI        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    339.383587    38  8.93114704           Root MSE      =  .82721
                                                       Adj R-squared =  0.9234
    Residual    23.9495453    35  .684272722           R-squared     =  0.9294
       Model    315.434042     3  105.144681           Prob > F      =  0.0000
                                                       F(  3,    35) =  153.66
      Source         SS       df       MS              Number of obs =      39
. regress EI L1.EI L2.EI L3.EI
 
3. autoregressive test on CHIBOR 
. 
                                                                              
       _cons     .3562608   .3366949     1.06   0.297    -.3272661    1.039788
         L3.      .075334   .1785997     0.42   0.676    -.2872427    .4379107
         L2.     .1213978   .1987399     0.61   0.545    -.2820657    .5248613
         L1.     .6295378   .1691369     3.72   0.001     .2861717    .9729038
      CHIBOR  
                                                                              
      CHIBOR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    20.0928317    38   .52875873           Root MSE      =  .51906
                                                       Adj R-squared =  0.4905
    Residual    9.42982201    35  .269423486           R-squared     =  0.5307
       Model    10.6630097     3  3.55433657           Prob > F      =  0.0000
                                                       F(  3,    35) =   13.19
      Source         SS       df       MS              Number of obs =      39
. regress CHIBOR L1.CHIBOR L2.CHIBOR L3.CHIBOR
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4. unit root rest on inflation  
p-value for Z(t) = 0.2764
                                                                              
 Z(t)             -0.599            -2.431            -1.687            -1.305
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                           Z(t) has t-distribution            
Augmented Dickey-Fuller test for unit root         Number of obs   =        40
. dfuller IR, drift lag(1)
 
 
5. unit root test on expected inflation 
p-value for Z(t) = 0.2921
                                                                              
 Z(t)             -0.552            -2.431            -1.687            -1.305
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                           Z(t) has t-distribution            
Augmented Dickey-Fuller test for unit root         Number of obs   =        40
. dfuller EI, drift lag(1)
 
 
6. unit root test on CHIBOR 
p-value for Z(t) = 0.0683
                                                                              
 Z(t)             -1.522            -2.431            -1.687            -1.305
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                           Z(t) has t-distribution            
Augmented Dickey-Fuller test for unit root         Number of obs   =        40
. dfuller CHIBOR,  drift lag(1)
 
 
5HJUHVVLRQRILQIODWLRQRQ&KLQD¶VLQWHU-bank offered rate 
                                                                              
       _cons    -3.123686   1.065915    -2.93   0.006    -5.277981   -.9693909
      CHIBOR     2.999061   .4718639     6.36   0.000     2.045388    3.952733
                                                                              
          IR        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    371.911427    41  9.07101041           Root MSE      =  2.1508
                                                       Adj R-squared =  0.4900
    Residual     185.04005    40  4.62600125           R-squared     =  0.5025
       Model    186.871377     1  186.871377           Prob > F      =  0.0000
                                                       F(  1,    40) =   40.40
      Source         SS       df       MS              Number of obs =      42
. regress IR CHIBOR
 
 
5HJUHVVLRQRIH[SHFWHGLQIODWLRQRQ&KLQD¶VLQWHU-bank offered rate 
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       _cons    -2.742876   1.059954    -2.59   0.013    -4.885123   -.6006305
      CHIBOR     2.849393   .4692247     6.07   0.000     1.901055    3.797732
                                                                              
          EI        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    351.661188    41  8.57710215           Root MSE      =  2.1388
                                                       Adj R-squared =  0.4667
    Residual    182.975966    40  4.57439915           R-squared     =  0.4797
       Model    168.685222     1  168.685222           Prob > F      =  0.0000
                                                       F(  1,    40) =   36.88
      Source         SS       df       MS              Number of obs =      42
. regress EI CHIBOR
 
9.Autoregressive test on u1 
                                                                              
       _cons     .0080233   .2582782     0.03   0.975    -.5163094     .532356
         L3.     .1903639   .1661356     1.15   0.260    -.1469093    .5276372
         L2.     .0872716   .1868349     0.47   0.643    -.2920235    .4665666
         L1.     .5151519   .1659229     3.10   0.004     .1783105    .8519933
           u  
                                                                              
           u        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total     182.94613    38  4.81437184           Root MSE      =  1.6119
                                                       Adj R-squared =  0.4603
    Residual    90.9336781    35  2.59810509           R-squared     =  0.5029
       Model    92.0124519     3  30.6708173           Prob > F      =  0.0000
                                                       F(  3,    35) =   11.81
      Source         SS       df       MS              Number of obs =      39
. regress u L1.u L2.u L3.u
 
 
10.Autoregressive test on u2 
                                                                              
       _cons    -.0019439   .2440833    -0.01   0.994    -.4974592    .4935715
         L3.     .2366271   .1629015     1.45   0.155    -.0940805    .5673346
         L2.      .080716   .1827698     0.44   0.661    -.2903264    .4517585
         L1.     .5096424   .1633842     3.12   0.004     .1779549    .8413299
           e  
                                                                              
           e        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              
       Total    180.684015    38   4.7548425           Root MSE      =  1.5229
                                                       Adj R-squared =  0.5122
    Residual    81.1727431    35  2.31922123           R-squared     =  0.5507
       Model    99.5112721     3   33.170424           Prob > F      =  0.0000
                                                       F(  3,    35) =   14.30
      Source         SS       df       MS              Number of obs =      39
. regress e L1.e L2.e L3.e
 
 
11.Unit root test on u1 
p-value for Z(t) = 0.0280
                                                                              
 Z(t)             -1.973            -2.431            -1.687            -1.305
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                           Z(t) has t-distribution            
Augmented Dickey-Fuller test for unit root         Number of obs   =        40
. dfuller u, drift lag(1)
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12.Unit root test on u2 
p-value for Z(t) = 0.0380
                                                                              
 Z(t)             -1.825            -2.431            -1.687            -1.305
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                           Z(t) has t-distribution            
Augmented Dickey-Fuller test for unit root         Number of obs   =        40
. dfuller e, drift lag(1)
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